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m m m 

£f M * D > y 7 * 7 7 7 $ — tf 

fbfclu f-<©®^ — aFOjtfc^fcSfefefltfsfc (loss of heterozygosity : W 
Tx LOHilBSf ) „ $0-J5<Dmfc?iZ&fXg.m&&ZZZtlZ£Z$)(Dt£tl 

5mft#«££ftTV* 3 *p\ *04»7f*Sg3Ssfe#:JSK (3p) fcJU 
WO'MIBM©100%a£< Sfe*/MBlJia«lfc:*^T*)60%t:^i«He>ixS 
flfcffi<D#g^ (3 -f 3 atte^tf) SqtSPffi # *. ftTV * £ COncogene , 
7, 445 (1992)D o L0Htt3p©t>3^3ftfI«&fiS£ftTl>5;!p\ 
3pl4, 3p2K 3p25H:#<0WST^iiUr^*«^e)ii5fS«T*»), zn?) 
OlStStJiftfti^iaie^^S-rSfcitS^nTV^a COncogene, 7, 445 (1992) 

fc5fef5H#ifcfcLTlr*< fct*-3tt£ COncogene, 11, 2591 (1995)} -?\ */Jv«B 

HlZVy V>?£tltzm&lffl&fc¥£l,T. 3pl4T-(iFHIT (Fragile histidine 
triad)&£? CCell, 84, 587 (1996), Cell, 85, 17 (1996)} 3p25T'(iVHL 
(von Hippel-Lindau) atfi^ 1 (Science, 260, 1317 (1993). Proc. Natl. Acad. 
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Sci., 88, 2864 (1991)} ##£SftT^5o 3p2lT'li. DHU * v * 
6s-?MLHl CMutL homologue; Nature, 368, 258 (1994)) N T\ JT^?— t£- 
1 CGenomics, 8, 149 (1990). J. Biol. Chen., 268, 1710 (1993)) x 3pK C 
mitogen-activated protein kinase-activated protein kinase; Chromosome 
Research, 4, 310 (1996)) % t77t'J> COncogene, 12,1289 (1996)) N T 
;^->UyfIflK COncogene, 12, 1931 (1996)) N 3-\Z*?->f£&<tbm& 
Wnt-5aCJ. Biol. Chen., 270, 31225 (1995), Cell Growth & Differentiation, 

§, 417 (1997)) ft^*Hsatae^fcUTTyK>^nTv>**», mrn-com 
t hm3m&ftt^*zkmMo&Mm&MM*u-><Do^ scid^^c 

*5itT^bT^5h l%Zm&ft±.Offl$ l *mm\stzmX CGenes, 
Chromosome & Cancer, 18, 200 (1997), Genes, Chromosome & Cancer, 20, 329 
(1997)) X\± s X&m&M h^3^fe^±03p21.3CD^^T'*?), ffl$.<D 
*£££bT1.6cM (-fe>:HE;i/#» £t* (&fe#x—#-D3S1029tD3S643 

^t^swm^icii uts^s* u ^«i{cn^ t zmm? 

*X~7 7$ — t?HD-PTP (histidine domain-protein tyrosine phosphatase ; &, 
T, HD-PTPhB&-rci:* ) $,S) ^=J-h*t-5cDNA$bh^JS^ c t»3^D-Wb 
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tlztyZs *%Wi*s WT©(l)M20)£ii#rf3*>©T*;fc3o 

(1) mfim^2mm<D?z;mfflfrt>tezm&%o 

(2) mmm^2m&<Dm&n®%tz7$;mmw£ii^'ci®&L±<D7 

±IB (2) ©iB9J«2E«Ofi6ROW"rS7 , $yKiBWt:*^TlfflJSl 

D^>7t77 7^-ifaMt5SSIIt Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 

(1989) (&T, ^ ?v-->ym2f&£W&T) , Current Protocols 
in Molecular Biology, John Wiley & Sons (1987-1997) (WF, h • 7 
D h • > • t l/*a 7- • ; W t D i?-fcl»t) , Nucleic Acids 
Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA, 79, 6409(1982), 
Gene, 34, 315 (1985). Nucleic Acids Research, 13, 4431 (1985), Proc. Natl. 
Acad. Sci. USA, 82, 488 (1985)^fcfa«©^mj|ft£Ji^A&£^T, 

Bn?*tK lffl*p£»-H& $f*L<(il~2 01, £*)&£L<&1~1 0 
<i, ^^>fc:$?Sb<{il-5MT-*-5o 

#$8l!8©tf «J ^7f- Ka^P ^> >7 *7, 7 t t?r£tt££-r 
fctt, I5?!l#t2f3f&©TS7®iB?!|i:, BLAST CJ. Mol. Biol., 215, 403 

(1990) ;) ^FASTA CMethods in Enzymology, 183, 63-98 (1990)3 m*m 
^TtWUfefcSt. 6 0%W±, ii^{i8 0%W±, #£9 5% 
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& Ufe 7" ^ y 5S SS, 3037^ t tzT * J WSM 

(3) ±13 (1) Sfe|± (2) IB©©SSHS^-h*t-5DNAo 

(4) E*J#5l N 3, 4 0*fe«±4 lga«OffiSIB^Wf SDNAo 

(5) ±HB (3) SfeH: (4) fB«<DDNA£* h U>^i> h^ftTT'A^f 

SDNAo 

±13 (5) © n*ry>$>x>rJM^TT>W7W-fXU fro^DS/ 

SDNA**i*U ^fWSfctt, ^D--S5^{i7°7-^fi^©DNAS@^<bb 
fc7-f;i^-fcflH,vt % 0.7-1.0 nol/L<DNaCl#£T> 65 e CT-;W y <j *y 4f 
-*>3>£fif^>fc^ O.lx-2 xSSC (saline-sodium citrate) jg&ClxSSC 
&tt (150 mmol/L NaCK 15 mmol/L* ^>&:h P U^A) ; nxiinM© 

. 7-d • * > • tu+a7- • ;H^Di;- v DNA Cloning 1: Core 

Techniques, A Practical Approach, Second Edition, Oxford University Press 
(1995) (WTs Mk?n--y?itmttZ) «®£ltftfc:Ett$ft?li*# 
ttWPDTfrS 'Wry^X««||IAfcLTJMW&t:tt, IB 
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(6) ±13 (3) ~ (5) ©^l-ji^iatlgBftODKAfc^^^-DMA*^ 
fSffi&itttDNAo 

(7) ±13 (6) mmom&zmiiAZfezmti&tmALTnztizMn 

( 8 ) ±13 ( 7 ) tmmmmm*i&mi%m u jjb ( i ) 
ztcit (2) im<Dm&Mz&&m$^ m%m®frbmm&wzum-rz> 
z.tmmtt%±m <n (2) i3«©m^m©^^ 0 

(9) ±i3 (i) s^a: (2) imcom&Mzti®mfttLz$ts, mv>% 

do) ±i3(3) - (5) <D^?nfrimizm<DMA*mmfrt'rzm 
(id ±13 (3) ~ (5) o^i-*ti2>i^(zi3is©DNA^wr5, mom 

(12) ±13 (3) ~ (5) OV^•rnz>lJI(c^3«©DNA©^i^^J©9* K 

(13) 2 5, 2 8*fctt2 9«*n««HWIft*« 

±§3 (12) mmcot >; n** tv*?- f? 0 

(14) ±13(12) g=fc(± (13) E«©a|-Uif7^l/^K*fflV^ 

(15) ±13(12) jfcfcfcfc (l3)B«©*i;J5r^u^Kft«1-*, 
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(16) ±ia ( i ) £fci± ( 2 ) tmom&mzmmt 

(17) ±13 (1 6) E»©tt#£JHHTx ±13 (1) £tz& (2) 13SB© 

(is) ±i3 ( 1 6 ) mmomfczm^Ts ±13 ( 1 ) ( 2 ) fa©© 

(19) ±13 ( 1 6 ) ffi«©ifc#aflj^3, momttVio 

(20) ±ib ( i s ) timomt&immatrz. m<Dmm<> 

[l]#2gBJ3©DNA©g|S!i 
3W6H8CHD-PTP ft 3 - K « cDNAfct, £TF© J: -5 ftJKIME»7 y -fe -f t «fc 

( 1 ) SHMfi^Wt®** 
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©»#;T-<&5KAL-1 CCancer Res., 51, 5392 (1991D fcfflwc^S. 

±et# ntzm&WM&m<DMmK ^4«tiAt s eg t it, mx 

iKfcWbT^ST"-?;* * K-e&ftfcfV^&ST*^;** KT-*ffl^5;i iidST- 
tSoJIffctfKc&./W ^n^^>Wf£tfc^£;£-f SpHygCMol. Cel. Biol., 
5, 410 (1985D &£"£&tf5c:£#T-t5o 

U—>3>& CCytotechnology, 3, 133 (1990)) H 'J >&#;i^>£A& (^Pi 
¥2-227075). iJ^7i^>> 3 >&CProc. Natl. Acad. Sci. USA, 84, 7413 (1987) 
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NIH3T3 (wbmmanmM rcboiso) , hiimn^ c 

Virology, 113, 408 (1981), ATCC CRL-1760 
**A*ftfc«»tt, W^WIft ^©jftJI+Tfa 



Natl. Acad. Sci. USA, 77, 1398 (1980)) ffi* 
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tt3P=-J:»)»fe#MAft«u s^£#DNA£i3*©DNA»r 

*B«cii:fcJ:Dx ttDNAKitKi J: *»K*W«*n*cfc4«t5**. 

^T-S4b-20kbSjg{zg|5^{3tO»r-r5o »»fftS^-->^^-|; 
&±«z#A <r S C fc «fc t) DNA5 >f y - *f^«f So 

UttBtoi, ZAP Express CStratagenem Strategies, 5, 58 (1992)) , 
pBluescript II SK(+) CNucleic Acids Research, 17, 9494 (1989)) , Lambda 
ZAP II(StratagenettM). AgtlO, A gtllCDNA Cloning, A Practical Approach, 1, 
49 (1985)) \ ATriplEx (ClonetechttSK) , AExCell (PhannaciattSO % A 
DASH II (Stratagenett«) N ^ A DASH 117 7-^^^-ftSfc«HUfe A 
PSU PT7T318U (PhanaciattH) , pcD2 CMol. Cell. Biol., 3, 280 (1983)) 

te^»^UT(i, ^^ Escherichia coli fcM^attttitri.**,^,^ 

*(W&fctt, Escherichia coli XLl-Blue MRF' C 
Stratagenett^ Strategies, 5, 81 (1992)), Escherichia coli CSOOIWi™ 
39, 440 (1954)) % Escherichia coli Y1088 (Science, 222, 778 (1983)) s 
Escherichia coli Y1090 CScience, 222 , 778 (1983)) , Escherichia coli NM522 
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CJ. Mol. Biol., 166, 1 (1983)} , Escherichia coli K802 (J. Mol. Biol., 
16, 118 (1966)D n Escherichia coli JM105 CGene, 38, 275 (1985)) 
Ischenchiawli LE392 • ^D-=>jf»2«) «ftA»«C 

-;w:/y^*-^3>&s^i±7-7-* •ywru^Hf-j/ 3 > ( 
Kr*«efr©twB*W6frcr*fc»R:, saife^©cDHA* % cdna^^ 

(2) *ff£*-D*/>7;|-*7 7*~ t? cDNACD&ff 

cDNA^^ y-*ft««fc»fc, a«ft«*fcttffl«J;D±WIA*S^ 
limRNA^»-T5o MA ft Mfc LT t MMHs*5-f >MKN45 Qpn. J. 
Cancer Res. 77, 849 (1986), MffifflfjUmM RCBIOOD 

/WDB»fcj,, 7Att CM ethods in Enzymol.,154, 3 (1987)} , WBfr**sT 
>m?7-*J> . 7 x7-» . 7 dd*ms CAnalytical Biochemistry,162, 
156 (1987)} &^ffl^5di:*JT§5o 
£UA*6#y(A)<HM: LtdUtnits^j: l/c* *y :f<dI)-fe/i,D- 

**V*tt* Fast Track nfiNA Isolation Kit (Invitrogentt) , QuickPrepmRNA 
Purification Kit (Phannacia*t) h»tt hfltt»6*gtfMft 
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t iz «fc D cDNA^ >T ^ >J - &m t S • MfotiftfecdHh? -&m& t V 

T(i^l/^ra.^-.^D-->^ 2 JE^fclBIBSftfc;^ Gubler£ Hoffman 
CGene, 25, 263 (1983)) N &5^ttr|JJK©*y K WAif Superscript 
Plasmid System for cDNA Synthesis and Plasmid Cloning (7'f7-ri'/D 
V-Ztm.) -^ZAP-cDNA Synthesis Kit (Staratagene#!0£ffl^5£&3f# 

$>\ft>ti2>& s m& (i) nmm^^y^ v-oftmfi&tzmbzftoztft 

So 

7n-7i:bm (1) -C»?)*ifc«iafe^$$4!rJfefe<S)NA»fM-4fflv^ 

f * fcfc, ±8B©ifeftftt)MA»fM-*a^ &S9E»*T!««r LT200bp~ 2 kb© 
^*©DHABf^*#(lU 7D-7*i:t5 0 ±i6 (1) T-&f§Ufc*P->J:D 
^ ±»©*iSTBllA*fcHaBHAftJMrrSo **Lfc»DNA»ffr*J:tmENA*ffl 
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£^fc77>f ^-T-PCR£fr?5'-RACE(rapid amplification of cDNA ends) 
£<fcV3'-RACE CProc. Natl. Acad. Sci. USA, 85, 8998 (1988)) £<fc!K T 

( 3 ) cDNA<Z>J&££$l<Z)£&r 

#e>*lfccDNA£*0t-iu feS^(±^cDNAgg^*ii^)&$iM^-etD»r^ 

btl&IMMBmmifrtts ^fcf Sanger £©^:*^>& CProc. Natl. Acad. 
Sci. USA, 74, 5463 (1977)) £>5^fcJ:373A • DNA*>-*x>-tf— (Perkin Elmer 

fc^JifeffiSEaiJ; ^cDNA#u- r*TS«fi K©7>$ yftEfll&*BS 

GenBank, EMBL*«ttjq)DBJ^O^E^-^^--^§^-rSC:i:fc:«k >)s St 
±itt&lZ& *)&&2tizm&£,m£ UT> HD-PTPfcn- K-TScDNAOWr 

(4) 4VADNA<D8tf# 

4VADNA&, t r*VADNA£^S!fcLT, ±13 (3) T-|§£ftfccDNA0ig 

Siffi^CSr3^Ti9!lt •^T?§SDNA*7 , 7>rv--t:fflV^PCR CPCR, A 
practical Approach, Oxford University Press (1991)} iz&iXW&tZZ. 
ttfiT-gZ* £tz, Clonetech*±^fr6J8A-e§St t*4VADNA5>f 75 U — 

* £ ( 3 )t$ nfecDNA^ yu -?\z ; adna* d - > %m % z t & x 
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( 5 ) HD-PTP^d - K t SDNACDfUg 

h s nam* & ( 3 ) t mmtz vxmm l&cdw * nctcom? -f 75 

U-tlWfc LTx PCR^fr? dfcfcj; r)HD-PTP£3- FfSDNA (WT> HD-PTP 

^rm-wmmmzzt^zz.mtemtisr^ 7*77*7 

b&£*<JffiLfcPerkin Elmertt^ODNA^fi^]nodel392^^fe(f Z^ttf 
( 6 ) HD-PTP^- y 137 7 F®H8 

a©DKA^flWift:j: ^ , *»W©DKA©-»eDKf!lft#r U =f 5t * u** F 
*5^MH^^«iH?ij^^^Uii7^u^ K (i!ft6*«T* HD-PTP 

HD-PTP* U^iru^FfctTtt, JWW&fctt, Em*l, 3, 4 0£ 

fc«4 iT-a^ns^ia^j^o^bfeio-eo^a^^uiB^^wt-sDNA 

«fc V*ae»A«««fc:S!t>S d i:fD^V>Ji^6D3}- U zf7 7 i/**- F u* e 
7>ft>7r7>f7-aTit «<W9Ctt, E*l«2 4, 2 5, 2 8$ 

a ^ ,j =** * l'** roftTOtftM®:*- =f 7 7 F 

=f 7 7 U F »; >i^x7 ^UJ^#*7 7 * D y 

Zhtz* ij If* * l,** FMfe * «j rf 7 7 I/*?- F U >gg*X7:r;b 
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> h >mmis (phenoxazine-modif ied cytosine)T 

tlfe^';i/7^l,^^K^^^$ > (f 5ci:dST .^ i) Ofgjjgx^ ^ l463 
(1997)^ o 

[2] mfc?m.Wk*.&ffi%m^ w-?T?<Dmm 

HD-PTP&, ^*^-.*D-->y|g2J{£^*lx>h .y D h^-)VX 
O^&KJ; ±HB[1]^I3«0^{3 J; UfeHD-PTP DNA£?g±«T-$g 
HD-PTP mZM%*%m^*-<D7n^-*-Tmz&ALtzMmZftV 

NAzmmtZo mm&ZKVNAZfeiiMmizmAtzz £££*), hd-ptp 
m&m&mt zmnmwifcit® zzt&T-zzo 
^mmtL-at, mm^ mm, m^mm. g&m®, mmmmm. mt 

*^(DM&m&Z\ HD-PTP DNA^^T*§5(55rg(C7-D^-^-^^tT 
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hd-ptpdna, mwmmk ^^mm^tix^^ztm^x,^ ru^-z 

%ffi^?*-t LTfciu pK£233-2 (Pharmacia*!) > PSE280 ( Invitrogen 

tt) x pGEMEX-1 (Promegaftk pQE-8(QIAGEN*±) , pKYPIO (ftg|Bg58-110600) 
x PKYP200 CAgricultural Biological Chemistry, 48, 669 (1984);) , pLSAl C 
Agric. Biol. Chem., 53, 277 (1989)D x pGELl CProc. Natl. Acad. Sci. USA, 
82, 4306 (1985)) x pBluescript II SK(-) (Stratagenett) x pGEX (Pharmacia 
#) x pET-3 (Novagentt) *$*$>\f 5c t&X 1 5 0 

&ftfcf^fr&5&©T&<£^o 09* t& ±££7X3^-*- (P trp ) x lacTo^E- 

^(ca*l-57-D^-^-^$,(fSiii:^T'§So £fcP tn) £2oifi?ij<*-frfc 
(P trp x2) N *tac7*D^-^- N lacT77*P^-*-, letl^D^ 

U V-A^£fE?'JT'& SShine-DalgarnoiE^J fciaj&3 K > £©Ha£jS§lft 

seat (^Jx.«6~i8^«) izmBLtzr^z* Fzm^zt&mzLUo 

^^.(ix Escherichia col i XLl-Blue. Escherichia coli XL2-Blue> Escherichia 
coli DHK Escherichia coli MC1000, Escherichia coli KY3276. Escherichia 
coli W1485, Escherichia coli JM109, Escherichia coli HB10K Escherichia 
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coliNo.49, Escherichia coli W3110. Escherichia col i NY49, Serratia f icaria 
x Serratia fonticola , Serratia liguefaciens s Serratia marcescens . Bacillus 
subtil is . Bacillus amyloliguefaciens , Brevibacterium ammoniagenes , 
Brevibacterium immariophilum A TCC14068, Brevibacterium saccharolyticum 
ATCC14066, Corynebacterium glutamicum ATCC13032s Corynebacterium 
glutamicum ATCC14067, Corynebacterium glutamicum ATCC13869, 
Corynebacterium acetoacidophilum ATCC13870, Microbacterium ammoniaphilum 
ATCC15354, Pseudomonas sp. D-OllO^fc&tf 5d h#T*£ So 

i£^-fMm^ZZ.£&-ZZs mZ&s JHb*;i>5">Z»Sj CProc. Natl. Acad. 
Sci. USA, 69, 2110 (1972)} , rD^^ha (#g§BS63-248394) , il/ 
£ ho*l/-> 3 >g CGene, 17, 107 (1982), Molecular 6 General Genetics, 
168, 111 (1979): mZ&ffZZt&T'ZZo 

B®mm*fe£mi®£\szm^m&zi±, %m^t7*-t\sz, minx, 

YE P 13 (ATCC37115) , YE p2 4 (ATCC37051) % YCp50 (ATCC37419) % P HS19, P HS15 

£ffl^T&ct<, Mz.lt, PH057*o^E-*-, PGK7D^-*- N GAPro^- 
*s ADH7"d^-*- s gal \7u^-$- s gal 107*D^-^- N h-hv 
3-^*'J^7f h-rD^-, MFcrl 7P^-^- N CUP l7*D^-^-«| 

t±iltUTIt it-^DY'ft^ WtfyjbD^-f *7>m, 5)^4 

^ D ^^ hU3^^D>jg x ^u-^r^-txm. vtrmmzmtm 

®m&*&\fZZtifir'%Z>o MftmUt, Saccharomyces cerevisiae , 
Schizosacch aromyces pombe . Kluyveromyces lactis , Trichosporon pullulans 
* Schwanniomyces alluvius , Pichiapastris g £fo If S z.y.W?az« 
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*>ffl^3«l£#T*§x Mz.t£s x-U? Fd^U-^3>^ CMethods in 
Enzymol.,194, 182 (1990)} . 77iD7^ h& CProc. Natl. Acad. Sci. USA, 
81, 4889 (1984)} > «®>J*-«>A$£ CJournal of Bacteriology, 153, 163(1983) 

SmZfittom^-*-^ HD-PTPDNA, &¥©$Slh U 7f-;i 

*tff£g^£-f Escherichia . coliftT-fc iftSUKtatfe^Av— * 

ffl^£££#T't3fr\ SV40©^7-D^-^- N t MM" M#n 
(CMV) ©IE (immediate early) jtfc^©7*n^-*- N 5"5xmM$4 )IZ 
(Rous sarcoma virus ; RSV) . thM^i 1 )^^ (human immunodeficiency 

virus; HIV) , ^u~— •?*?7.&tmt? 4 )VX (Moloney mouse leukemia virus; 

MMLV)^U rD«M;wx<Dn 5 i; t"- h (long terminal repeat 
;LTR) ftifO-f^^OEWS^-rs^D^-^-, SV40©:M:7*n ; E- 

Elongation factor) - 1 Z0m®mM&M<Dmfc*<D 7 n 

i&MHS&^ii: ItfflV^S^tll SBB'** L/"C% mfcfs PAGE107 

(ftB§¥3-22979, Cytotechnology, 3, 133, (1990)) x pAS3-3 (#^§¥2-227075 
) > pCDM8 CNature, 329, 840, (1987)} , pcDNAI/Amp ( InvitrogentttO x PREP4 
(InvitrogenttM) s pAGE103 CJournal of Biochemistry, 101, 1307 (1987) 
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t?J)l'Xmmm&%ti-D'<tr*-m-vcd CMol. Cell. Biol., 8, 2837 (1988) 
} £SRarn^-#-£M*Wi#s £ e>K -?)\,?->7 D-- >^+K h (Xhol- 
Notl-Xbal-lPnl-MO ££tfPoly A:>^;i/0^IE?!j£W1-3DNA£i$Ab 
Tfl^bfc^*-T'&5o 

• /wry h*-v» ^^^mmwrnrnx-^^mmismm. htm 

3fffflI&T-&3Rat-2iiii§, b KD«T*afe5^-v;w\- (Namalwa) b hfl& 

AAX^-OSBHST-feSCHOifflR HBT5637 (&§§lg63-299) ^^fetfSdt^ 

x^* • ^D-v«£LTtt> SP2AK NSOU, 7<^- >id-7» 
£:bTfcfcYB2/0^ th©ttt$5t7;i/^' (Namalwa) bT&Namalwa 
KJM-1» b hJi&MWlli»J:bT(±HEK293(ATCC:CRL-1573), b hGlfi«fl 
flStbTttBALL-U T7i>£=- KU1f;i/WIi«hbT&C0S-l, C0S-7^£& 

&&x.#DNA©#A£&fc btfciu i&WflSt3DNA^?|At-S^ffiT-$>tlK^ 
T* ft * ffl V > 5 d £ #T* § .M X tt , x u h d # - 3 CCytotechnology, 
3, 133 (1990)} x 'J>»*;i^£A8 08 Pi ¥2-227075) , iJ^7x^i/ 3 > 
& CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)^ m*$>\f ZZt&X-gZ 

o 

f§£&&#DNA£HD-PTP mk&mfr&£ntzmnmteM-?T?%m.Mm*. G418 

PTP^^^^-^^«z#AU ^J©^TT-^#T5Cli:t ct OMIR 
-T5£i:#T*£5o ?&im*T-C0HD-PTPO^jg|«^±#^-e-5fe«)^ x 
5*b KD£Kl/y**-H? (dihydrofolate reductase; dhfr) jte^^^T 
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«J-C*S* hM/irt-h (methotrexate) <Dmg.*fm$)tZ±tf &#£Jg 

Ttt> dhfr£fc^#^LTV^l«, $*fcfCHO/dhfr- (ATCC:CRL-9096) 

M*ailSft1&±fcUTffl^3»£fcB:, #J;U£Baculovirus Expression 
Vectors, A Laboratory Manual, W. H. Freeman and Company, New York (1992) 
(&"r\ a^jdi>^m -f^^7Uyi/3> • — X • 7* ■ h 
V- ' V-z-Tfrt&T) > Bio/Technology, 6, 47 (1988), £l/> h • 7d 

mfimtzs^xm^ztizmfcTrnx^t-bLTi*. mnt, PV11392, 

PVL1393, pBlueBacIII ( b b iz Invitrogen*±SS) ^%$>l? 5i b&T-ZZo 

(Autographa californica nuclear polyhedrosis virus) ta}Z'&RUZ>Z. b& 

M£«£:UTfcJu Spodoptera frugiperda©§P3Mfflfl&T-&£Sf9, Sf21 (M 

aTVI/) N Trichoplusia ni©#^«T-&5High 5 (InvitrogenftSO 
^ZZb&T-ZZo 
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Att. (#^¥2-227075) , ^7i^y 3 >g CProc. Natl. Acad. Sci. USA, 
84> 7413 (1987)) 5d t&T~% % 0 
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& znwsmmfce&h. ^rh>, m^*z, 3- 

<£/8£ftT l> 5RPMI1640^tfeCThe Journal of the American Medical Association, 
199, 519 (1967)) x Eagle©MEMi£*fe CScience, 122, 501 (1952)) s DMEMigife 
CVirology, 8, 396 (1959)) x 199TO CProceeding of the Society for the 
Biological Medicine, 73, 1 (1950)) £ tziiZtl^mz^MJhLmmtmu 

%m&s ffl«5%C0|#4T<S©*ftTTff^o ig#iiSJ£li35~37 e C#«fc <U 
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&ffl£ftT^STNM-FHigife (PharmingenttM) , Sf-900 II SFMigife ( 
LifeTechnologiesftgO x ExCell400, ExCell405 (V^ ft^JRH Biosciences^ 

#*ffl*tt25~30°C#J:< N ig^BtP^ttx 3# 1 -4 BP^T-feSo 

t^x TO^^^tci^isiJiKUTkmiiiff^t^^^x m^mmm. y 

i/>?7uz, -?>h>%b jy-, 

flft^&x IMtJ;5«& ^7;;xfjb (DEAE) --tr 
7to-^ n DIAIONHPA-75 {EMib^Wm *01/j;>tm^t>«» 
^P^^77^ S-Sepharose FF (PhannaciattSSO §flDl/J?> ^fc 

3§?£x 77^-r^-^D7^77^-^ 7D7h7t-*i/>m 3| 

&&mm&mm(o&%foMmm<D&m%m&&z^&mfr&to#zm\ mm 
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£tz, *^BJcDSfiKH: x Fmocifc 

■T5C.i:^-e#5o ££x Advanced ChemTechft, Perkin Elmer*L Pharmacia 
ttx Protein Technology Instrument^ Synthecell-Vega#\ PerSeptive^t 

mXffif, 1 9 9 3^) tZim<D%$Hz£ t)HSSRJt6T*S5o 
[3] HD-PTP»aK*Btt-rsiS#©W» 

±§B[2] {3fB€©^^{3 <fc ») mm LfcHD-PTPg SSO^ S fcM##rtf-CD 
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^> K t LXiiis 7D-f> YO>%±~?i>3-J^s r (Complete Freund's 
Adjuvant), *®fc7)\<$-* L> 7 )\,t&B®mv i±ti% 0 

tm<D&-$^ llsISOfe^O^ 1-2^^3-1 OIUfT^o tmv 
^Stt»lE^fc?)5 0-l 0 0^g*s$ftL^„ 3-7BS 

Ciov^ B£lft<fc£8!l£& tmmftmm%& (EUSA &) : E^ftlgfij ( l 9 

m\k^t?7, (BALB/cfi*) #iUlilimP3-X63Ag8-Ul(P3-Ul) CEurop. J. 
Immunol., 6, 511 (1976)) % SP2/0-Agl4(SP-2) CNature, 276, 269 (1978)) , 
P3-X63-Ag8653(653) Q. Immunol., 123, 1548 (1979)) x P3-X63-Ag8(X63) C 
Nature, 256, 495 (1975)) ^ > . th.D (in vitro) T4Mmtt«:M 
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i^Ttt^^V-Y-X • t • V U- • ?ra7;i/ CAntibodies -A 
Laboratory Manual, Cold Spring Harbor Laboratory, (1988) „ WTs 7y 

■J *A1.83g , U >gg-* ij *A0.21g , *«7.65g s U y h/K pH7.2 

O^^^fc^^ilSiatZs HAflgjfe [jE#Jg«i CRPMI-1640 »*fcl.5 
imol/L^**> N SxlO'^ol/L 2-^^7M^y-;K 10/zg/ml*x>* 
▼-f ^>*J:lF, 10% ^Bjfa^(FCS) (CSLtt^) ftJD*fc»*0 {310-W1/L 
t*=HJ->^> N 1.5 xlO- 5 mol/L *$*J>%±TH xlO-'nol/L 7^7t'J 

f? * p - - > K »*ftft*«ttc: j; d LTXt'ttftff eg* fen 
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fcii7*>J**>M3I C2,6,10,14-x h7^^-;^>^7=*>(Pristane)0.5iiil^ 

^y*D-:hMaft£#SS N TOr5^hbT(^ «it^K x 40—50% & 
lDffii[^T>^-^A(3j;5^*f> Ary^eHRJS, DEAE— b 7yv —7, ^ ^ A 

tf^nso ^©^ta^ igG ^s^ttigM ®^*niiRu jmspe^d- 

^;H/Wfc£ffcl#-f 5 z. £ #T- § So 
280nmTOiR3teft «fc t> J¥£B-f 5 d £: #T' £ £ o 

ttx IgGl N IgG2a, IgG2b N IgG3, t hT*fct N IgGK IgG2, IgG3, IgG4#fct:f 

[4] hd-ptp, hd-ptp dna s m-m%mm? zttatmrn 

(1) [1] fclBttLfcHD-PTP DNA^7*D-y(zfflv^y— lf>7*Dy h . /vf 
7 «; *W -if->> a HD-PTP DNAO-gpc7)^aE^^S(3 Ufc* U rf 7 * !✓ 
Hftr^-f T-fcffl^fcRT-POtS^ftff ^ c tlzX DHD-PTP©mENA^m 
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tz&mm<D®m<D?mtfi-eg% 0 l£#ot> ztit> cddna&hd-ptp® ^3g& 

(2) [1]I3«©HD-PTP DMfcSl^fcfcHD-PTP* U n"7 * K£ffl^THD-PTP 

T8u 1tif> ♦/Wru^Hf-S'sVStf&tf^ftSo 1"fcfc>*K HD-PTPDNA 
£7-o-7£UT> ji^^»^mT-tO»rLfe^fefflA^-t?"!f> -/W7U^ 
-<-t?-i/3>1- HD-PTP*H5^®*&, n£-f&©£<b. 

•tfif > • A-fry *W -tf-S/g PCRS, SSCP (single-strand conformation 
polymoprphism) & CProc. Natl. Acad. Sci. USA, 86, 2766 (1989)) &2f£ 

mm$&x&M\sX%iii£ti2>£g:ftft&Tz>me;&, zcD^m^GLt;^ r 
*y > 3 yfflm? zztiz&t), mammon* ozt&x-zzo 

(3) [l]I3a©HD-PTP©DNA^fflVAT> >-A-T 7y y K&CScience, 
250, 245 (1990)K>insitu/W m ^ tf-^ 3 >&CAnnals of Human Genetics, 
45, 135 (1981k Cell, 52, 51 (1988)) HD-PTP^£^©&fe&±CD{£E 

7^x-> 3 > -/W7'Jy Kfcfctt, Gene-Bridge 4&2fCDt h&fe#»iJt 

£<fc D«P*f*ilT^5*>©) DNAtCftU HD-PTPg£?£^gft£^4i£-fc!-5tf 
If • ^jL-r > • 'J7^i/3> (Polymerase Chain Reaction, feJIT, PCR 
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in situ; \ >f y >J -tf- */ 3 >&t* (is £ T . t h m&tt.<Dm.%Hztt U 
(4) [l]H3«gOHD-PTP DNA^ffl^Ts [2]fci3«Ufc£Sfc J: HD-PTPfc£g 

a r &imizmm i/t ^ s ^ % * n t 1^ s ie^&hd-ptp £&4-r s cr 
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1 1 Tffl ^ Tier? § 5 o 

»«UlHllfe!>10/£,/k*-8m»/kfT 
(6) (5)fc*^THD-PTPft^ 6jft ^*frto»,e:, [1]IB«©HD-P1T DNASH 
HD-PTP »t«m:kWD, 
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(7) [2tfzm<DW)-mzmtvTm\ wmmcrf&izzm^TPzmmt 
?u*j *-7u- h zmu selisa^ • m^mi^m. ■? xx * >7d * 

^HD-PTPfcEfftf StfCftfcffl l> 3 ^ S^^f A y 7 v -fe -< ff £ d £ #T 

^1® aii§mALl©SfefeftDNA7 d-> ASA2-26©^ADNAKfrGDf&||Sg|Jgii 
0£*T®T'&3o A : Aval, B : BamHK E : EcoRI N Rv : EcoRV, S : Sail, X : 

m^ummm^ i^g^to mw^mmt, ^ecoribtm-os^ 

Ztt>T-mt>Ltzt>(DTZ&t), KfeO»fm±Alul7-D-rtA^ri;^VXUfc 
BfM-^^-To M(DTffi(Dm±, EALlcDmRNACDy— if > • h •/W/iJ^ 

frfck KALlOmRNAi:A^r>J^Xb^6kbC7)^*>K^aib^ x7y>£t% 

H2E MKN45©cDNA5 -i ij -Of^(3fflV>fc A 7 r-^? APSLlCD 
^^3<i:^cDNA0jfA{4M$^t-|aT-$.5o HrHindHI, N:NotI©SM#^1^ 
^ K A-J{i^7 7—s;(Djt^A^e>Jt^ai-s^ffi^^-ro KH54i:nin5 

tffll ^ :r ^' ^**-pCDL81<D#^£^Ufco SRa :SRa7-D^-*- x 
PolyA:polyA^>^;K hph : /W ^nv>r ^>BttaKH% Ap:Z>t^>>;> 
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mm HD-PTP£ffe<9§fi®^P^>7*77 7 PTP) 0f-P2/>7;i-7 

W-?T?(Di-nZ/>7*Z7T*-'e Mi' > (K?!l#-5f 2£>1212-1331#«> 

±0PTPT-£#£ftT^5£fc2>frfc>*>-fs HD-PTPT-tt&#£ftTU&l^:P ^ 7 
»*#T?^Ufeo Jt«bfePTPOSeS7 s -^^-^SWISS-PBOT<07 , ^-b^#-?- 
(fc^LPTP-HO^ti^aS^-^^-^PIRCD^^-b^S^T-feS) fcBTFfc 

&fiT* 5 o PTP-1B : P18031 ( 35-279) „ PTP-H1 : P26045 (665-903) % MEG1 : P29074 
(674-913) > PTP-a:P18433 (260-503) , PTP-/? :P23467 (1722-1965K PTP- 

<5:P23468 (1375-1614) PTP- e :P23469 (154- 396) > LAR:P10586 (1360- 

1599),PTP-r :P23470(869-1121).PTP- £ : P23471 ( 1 744— 1 993 ) . PTP-2C : Q06 124 
(268-523) > PTP-H:A49724 (841-1083) N CD45:P08575 (670-912) 0 

$4B! HD-PTP Jl7y hPTP-TD14<E>7* ^ 7^ie^J©it^§^f ST'&So 

±mmD-?w<D7 * 7 mmmx'& *> s r®®^ v hPTP-TDi4©z ^ 7 
%zm HD-PTP»ejt©«Ms*^-r«iSBiT?*So 

AfctHD-PTP»aR©-«#a±©«ra*^UfeB|-CN N#N**jg{lk C#C* 
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*4 >rt©«ttH «erf«IM«*fca60«D«Wia*wr. 

Ytt* D 0 , J>lfctm 

% W ft Sfeftaie <thejb 

HD-PTP0cDMA©*D-->fc 

(1) rD-yt^5DNA»f>tO^D-><b 
t hBiB^;^^^ CCaQcer Res s ^ 53g2 (iggiD ^ 

5* hlWHMUM*^-f >I«t-2 CVirology, 113, 408 (1981), ATCC 
CRL-1760 S5%©^^|^ K „ Wjfet . Ifc^r,* 

Em 5F< ^ Ifc&fc ^ m^n*KAL-l<Dt hftettDKA 30*g* 
PHyg CMol. Cel. Biol., 5, 410 (1885)) ©DNA 500ng^ U>B*^^ 
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^g^EcoElT-«J»f^ ^^D-^^m^i&^frofeo y;i>*©DNA 
^ 7 ^ u KAL-l©&fi#DNA£ 7>^Ar7-f J; 32 PT 

*S!$bfcfc©£t hAlura(cMJiS-r^7*o-^ (&Tn Alulae r d- 7 

hDNAO^Uf^fr-Dfeo .'• 
^©ISlft «LfcUfc4ffl©:3D-— &#®DNA#s gT'n-T'fcA-f 7*1; 

^--fr^it^WA^iuu tttiJLfcDNA 10#g£EcoRlT-12J»r 

AiuiB^jT-D-r^vNT^if > • /wry y-f *-* a >*m\ itocng 

Hfc4ffl03D^-ft*0DHAfcra«t:/W7*y^^-rSx 7kb©EcoRI»r/t 
£W-fS6{@©$fe£Lfc:3D^-£SiRbfco 

»3D^-.ft*0jfefe#DHA*EcoRlTl»^fl«jtciaKU KDNAWJtfc, A.77 
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SADASH II (Stratagene#) ©EcoRIttK^-Afc^y- 
' •B-J.a>t,t DX* y-=>^u *»b©i$ADNA£8-3* 

7*ftffl^TW> ./W7*U^-fHf-: >3>£ffofc 0 

2oo^^^D->i:^ SADNAfci, EcoRlT'7.2kb, 7.0kb, 3.1kb, 
l.Skb, l.QUk 0.2kb®6ffft£ti»rStU 3ff# (7.2kb, 7.0kb, 0.2kb) # 

AioWB^D-ri:/wru^xu »D®3Ktf o.ikb. l.okb, i.ob) 

Cft&tf^T^r^D-xai-o (ASA2-26) Co^T> ^lit 

TlB10a^©»rM-(iAluiB^j7-D-7fc7N^ 7 -J *y AluEJMft^T 

#6 : l.Okb EcoRI-EcoRIBftf 
#7 : EcoRI-BamHI#rtt 
#8 : BamHI-XbalBf^- 
#9 : Xbal-EcoRVWfM* 
#10 : Xbal-&nal|ft# 
#11 : XbaI-EcoRI#f# 
#12 : 1.5kb EcoRI-EcoRIirtt- 
#13 : EcoRI-AgalirM- 
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#15 : Agal-BamHIIgrit 
#16 : BamHI-EcoRI»f>t 

if > • -Tu y h • ,w y .; ^ * -J, 3 KAL-KDnRNA^W r U.^-f 

Xr5DHAWM-*^^U-r:>^bfeo «®l§JR6affi®K>f- (#6, #8, #11, 
#13, #15, #16) **6kb©riWAfc/wry^-fXU Ji^V>*^tp»rfr-c*S 
£ft££ftfco £*i£®DNA»rJt©^, #13 (0.5kb) £#15 (l.Okb) fcjliRL 

(2 ) HD-PTP cDNA© * n - >ft 

t hB^-fe;i/5f >MKN45 CJpn. J. Cancer Ees. 77, 849 (1986), Sfb^Sf 
^«H^ff RCBIOOD ©cDNA^^^^y-^Gubler^Hoffman©^ C 
Gene, 25, 263 (1983)) KUS^TfHKbfc. 

^**-£:bT, APSLl£ffl^fc, A.PSLlttWT©^7f««Ufe 0 

H«J 7 fc&M LfepCDL81&$iM^HindIII-e«JWr U=» If 6tifcW7. 9kb 
©MAK«r2 3e-ftanu KDNAS A.DASH II (StratageneftK) ©HindHI 
tf-T hHfc#AU ^*-A.PSLl£Jgf|Lfco 

APSLl©«fiBftJt2HK:wUfc. »2Hfc:*S,t$fc:, APSLlfcNotI 

■CflWU PCDMl&l3^~ffil^^fcMI^«fDNA»f>t-K:cDNA§^AU ft 

^^^-(3O.5~13kb0DNA^A^ti^^^(3{i, fcfcA^y- 
6*l&^fcjfr x &^cDNAO*P->£|&<c:£#-e£<5o 
<1>T* 6*lfcHtt|fM-#18«JiWll5*7'D-rfc LT, ±M©cDNA:M 75 

cKALll (4kb) £«ktfcKAL16 (5.4kb) } #f#£ftfco 
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mmZtitztzV), m^ommmZdye terminator cycle sequencing^* 0 

ifc* 12537$ - FtS*-7> • rj-^^ >y . 7 (0RF) # 

cKALll©ttafiiS»jftE5i|«5fc3%Ufc. cKALlltt, cEU16®«*EH(:4 
>^>^A*ftfc#ratt*LTV*fc. fftfc^ 1E^JS^5©«#^141 
~529«, 676~960#i, 1273M347#g, 1655M740#g, 3680~3773#g 
s 3959~4084#g, 4190-~4273#g, 4413~4504#g, 4619~4696#lt:-f > 

IWrn^AILAST Q. Mol. Biol., 215, 403 (1990)5 fcfflwcfc*ufc« 

fiSfDi/>7t^77^- tf (protein tyrosine phosphatase ; WT^ PTP i; 
»*> T-&5PTP-TD14 CJ. Biol. Chem., 273, 21077 (1998)5 <Dcmt£{*HZ 

M^tlfeo cKAL16OcDNA^©0RF(D7'$ ^Kffi3aj©C*i»ffl829-1071#Bffl1g 
*fctts m 3 J: 9 M©PTP©7 *x 7 7^-«fW2:ffinttft * offlft 

ttcDNA©5' ^ UT £ 5 5 > Mi^i^, ^ ^ , gg^j 
cKAL16li££g© C DNA* n->*ttfc < x ^ft©cWIAtt* 6 fc5' SJftflCff 
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ZZT\ cKAL16®Jg£I£y&t. tiz IT, 5' -RACES CProc. Natl. Acad. Sci. 
USA, 85, 8998 (1988)} fciDs »&(iS > 3(s«MMftbfeeffiAlrM-«ilNIU 

^ 1 Offi3£E9UfccKALll©Jfi^E5y*Jt|S!-rScl t«fc cKALll<D££ffi*U 

© i ~74#a^^ > h d >%wiT'$> scttrfrfritzo mvm^ 1 (Di&min 

©64~4971#Sfc(±, 16367^ y«j&»£fc30Iff#£;aEbTfc!K iO**ftt 

©t MPfaPTPC^^yKE^SSirMUfc^y hPTP-TD14tJt3&f5^ 5y h 
PTP-TD14tit^TN*W180:P * y Kfii,^ 04 fc^f J: 5 yggf^J 
0181#BWRttffi^ft:»A^*A^*5*©Offl|gffi^cWLT^^fc• 181# 

»t h*rSIPTP©7 > * y»^J©C^Sg{|J1212~1454Sg(I{i, flb©PTPfcffi 

®PlPOStt4>iMUrctt«#dnT V> -5 7 * j m®\ CVal His Cys Ser Ala Gly 
(Val/Ile) GlyArg (Thr/Ser) Gly, J. Biol. Chem., 267, 140 (1992) } 1*1© 

PTPT'(i^^nTVA^^T^y^l4^m#Sbfco %tz, 770~1128#gH 

a, t^^>*svM±s/^^>r 7"ny>i;:mA,£2o~507> y 

St7fy>M>f> (His Domain ;HD)££tttf N fr&PTP&HD-PTPfc Ufe. 

N5feJg©7787^®J±, i§ 6 SK^f u&<om*i—*m 

ftteitlH&fcW-S*- 5^6MT-fe5BR01 CMol. Cell. Biol., 16, 2585 (1996) 
) fcfcffi^ttfc^rr So BROK BR01hffi(5|f4^-r57y hPTP-TD14> 
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TO&C. elegansOU 3 &&ft©J£SiB?!l8£&T £R10E12. litfc^ ( 
GenBank7*.fe;*» ; Z29561) (CD- PSnwftfcJtfcSnawflWa* 
CNature, 368, 32 (1994)D T-^tt^^nT^^57'^^i^^RJ ^ ^-7LysAsp 
Asn Asp Phe lie Tyr His Glu Xaa Val (Ser/Pro)#314-325#g{3#£bfco 
I2?U#-5§2©719-730#g, 745~~750#g, 898-905#g, 950-957 
#g, 1051~1058#g, 1093M102#g, 1139M145#g©HDtti£f;:y:, 8H3i£ 

&Wf 24)414, 665, 679, 922, 924, 998, 990, 1243#g©^D*> 

7D ' JX -tr»J>, *U*->^fc5*5**--e;fc5PEST 

K?'l CScience, 234, 364 (1986)) tfft&tZo 
fmM2 HD-PTPat^^O^^gcr)^ 

iB^#^3|3«OHD-PTPilfe^©584-604#giJj;^2167~2186Sg(3ffi^ 
tSiS^S^6* e t^7{C^DNA^7-7^v-i:bT, b h4VADNA£S§S 

mt, H'cx'4^mtm^ lvjtjwwcz- lftm-ewm 

3£&£351M ^;^D?1U ^{C72 8 CT- 7^iD^tfeo 

EesearchGeneticsttMo^^^x-^ 3 >.^^ ri ; y h* -z^;!/ (radiation 
hybrid panel) Gene-Bridge 4£JgfAU 93fl®77^ x-^ 3 > . v 
^o-.>©Wttft2&«ftlHlfcUTs ±B©Ptt*frK *©fc|t*Whitehead 
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Institute/MIT Center for Genome Research® y rWebtN h (URL 
: http://www-genome.wi.mit.edu/cgi-bin/contig/rhinapper.pl) £#JfflLTfi¥ 

HD-PlPigfe^fiWhitehead Sff*Bf«D»ft#±©M*wrT-3b 
-WI-11814fcWM6174©BCft*cfc#fllHUfc. «3«fi«ffi 
W (3p) ©3p2l.3ftl#41-ST-A-D3S3888 (rrD^TflJ) £D3S3334 (-fe> 

) CGenes, Chromosome & Cancer, 20, 329 (1997)) flfc&tK 

SUM 1 X^fltzeULim, J > r D>#a#UW3cDNA*D->T'& 

«^^«dULUO«»B!( 2: mt 5 c c J: $ ^©x * y >Mz 4 
SB»#8~37t:|3mu^^S@H^^W1-Sl5iS07-7^v-b^ h (&* 

%^8t9, mmmotiu mmmmztn. b*i*?i4j:i5, mrnme 
m mmmsti^ mm^zotzu ra#^22m mmmzutzs* 

E*J«26fc27, §M9*28b2k m**XbZU £99**322:33* Eft* 
*34i:35, S*!**36£37) *«^TPCltffofc|t*, EH*94<Dttttai 
1348-1854»ifcM«x^y>* fc 9ft|*6ft* l-f > hn >, m&m 
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1741~3679«fc«MSrSx*y>*fc93tofr£&5 W> ho 
&thZ.tttt>iy>-otzo ±M©#i£tc < fc D#£ftfcHD-PTP^y ADNAi D 
*> £ 6 (35' {II0HD-PW y ADNA<Dig£gE*!l£, ^JS^ 1 T-f# ^ftfcHD-PTP© 

24^> bD>#^A£ftT^££k#B^fr£&ofc 0 ilx^v>J:i2x 

^T*^J22kb^^oT^fc 0 C0 2o©:gvW > h n>£-D^Ttt N x^yyj; 
H5^-r5^©^ai2^!|©^^Lfe 0 HD-PTPjtfe^©^yADNA©-5*», IS?>J 
#^40{C^ lx^y >£ctOT8f S£ 1 -f > h D >©5'igO^ 
41(z^ 2 X* y 1-f > h D >©« kig 2 >f > h n >©5> 

1E^J#^ 3 fcljg 2 -f > h d >©3' Sg k Rjg-r 5* 3x^v> 
frSiJix^vvttOWOiilW**^^, l2^J##40O 1 - 
131 (x*y>l) , ffi*l«41©404-478 (x*y>2) N I2?!l#^42©529- 
656 (x*y>3) % 881-957 (x*y>4) % 1625-1674 (x*y>5) , 1791 
-1922 (x*y> 6 ) % 2201-2281 (x*y> 7 ) , 2357-2488 (x*y>8) x 
2579-2626 (x*y> 9 ) s 3006-3062 (x*y>io) N 3185-3243 (x*y> 
11) , 3381-3460 (x^y>i2) N 3573-3687 (x*y>i3) N 3766- 3831 ( 
x*y>14) , 4221-4366 (x*y>l5) N 4652-4963 (x*y>l6) x 5039 
-5193 (x*y>!7) x 5293-5444 (x*y>i8) N 5531-5710 (x*y>ig 
) , 5804-7562 (x*y>20) s 7657-7841 (x*y>21) N 7968-8072 (x 
*V>22) x 8157-8295 (x*y>23) , 8388-8501 (x*y>24) *£tF8580 
~9307#@ (x*y>25) #x*y >CSfc5««-cfc3 0 
^860>J4 MS^TOHD-PTPitfe^cD^CD^m 

(i) Bm&mz#tt2 > m&mm.3<DUM 
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*8K CCancer Res., 57, 1344 (1997)) OjSrttfcarftvr, PCRfciD t h» 
6Wl.3l: m5v ^ Df -^ ^-*-***D3S3564> D3S3559, 
D3S3582, D3S1568£oivcv^D^^ h Cfcfc J: i> % 
3p21.3^OL0H©W^ico^ T , ^#©^MM^iE^TO30|&^^fe o 

nfeo 

SSCP (single strand conformational polymorphism) tfj CProc. Natl. Acad. 
Sci., 86, 2766 (1989)) fc<fct), »^«W©yyAlMlA+OHD-PTP»&fo 

3 Tflufcx* V >^ ffl ©PCR^ -f T-** V vc, 

> clu-130 mmmmmmf mom) s u-135 aftm** 

ttfifi RCB0468) % NCI-H69 (ATCC HTB-119) % NCI-H82 (ATCC HTB-175) , 
NCI-N417 (ATCC CRL-5809) , RERF-LC-MA (JCRB/HSRRB*/.>^ JCRB0812) , 
SBC-5 UmmmmM^>* JCRB0819) , NCI-H526 (ATCC CRL-5811) , NCI-H209 
(ATCC HTB-172) , NCI-H841 (ATCC CRL-5845) % NCI-H774 (ATCC CRL-5842) , 

ms-is) orsAmtamtLTm^ kms***. PCa ^ n^ tzKm 

liteDNA»r^^^tfco 



41 



WO 00/63392 



PCT/JPOO/02455 



ztz. mmmmtji^ ^zu&mmmmw^* (£tm&325) (3 

«S) fcfclvt, B*l*9304Ufi»97724*g* IB^J#^ 1 o^S#^4019 

**«5 ««BIBK:*tt5HD-PlPitfi^©^g3KfiO*«F 

98«Okh*«|||S^;P7>f> CS^;MKN1 (RCB1003) x MKN28 (RCB1000 
) , MKN45, MKN74 (RCB1002) % KATOIII (ATCCHTB-103), f?& ; KPK1 Qournal 
of Urology, 128, 1117 (1982)D , KPK13 Qournal of Urology, 128, 1117(1982) 
^ . am ; KB (ATCC CCL-17) , "j W1g ; KAL-1} £ J:ltiEttlllE3m* 
*5-T>¥I-38 (ATCC CCL-75) fr6±BKA*5V^ttpoly A BKAftlirttft: J: 0»iB 
bfcc £RNA£ 20/zg^fe{±polyARNA$2>agfflV>T, $®m 1 T?8e»ftfccIAL16 

>MDI74*J:OTAT0 Hliftt, ±Ot> HD-PH«fe?*r*aLT 

^KS09 6 ^tSffitt-COHD-PTPjte^ ©US 

* 'M*> *m i, /jxn N *m. stm. mm. m 
m» mm. mm, m&±&. mm. mm. mm. vw&zxnKm 

m 1 T'He,nfecKAL16^7-p-^i: LTflH\ y-if > ■ 7D y h 
T©«ST, 7yhBD^rf|Afc#jt 6Jl *M>KWftm*nfcfc^ HD-PTP 
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EBO-pcD CMol. Cell. Biol., 8, 2837 (1988)) t Hffifitt^W 
I<DLTRi*07P^-*-T'&5SRa7 , P^-*- CMol. Cell. Biol., 8, 466 
(1988)] fci&^&AJfT^T^ HpCD-EB (ftiW*^ ^jll*£f#±<fc <Z> 
SRa7P^-*-©it&©^I/BjmHI-9-'f Yffi\z^)\s?>7 u-->?V>[ r 
(^I-MI-Xbal-lEnl-BamHI) £}?AU »tl«^3gffl^^^-pCDL81S{t 
Mbfc« v;^^D-->^-f Mdu IS^J#^38:fc£tm^LfciI*IS?!J 
£DNA£j&fer££E£U •ftMbfco pCDLSlKl^Sig^JlT^D-XbbfecKALie© 
HD-PTP cDNA£#AU HD-PTPIggiT^X * KpDKL4f£<tS£bfco fc*>\ HD-PTP 
^7*7^^ KoDKL4f &ff£ff 3£&ft Escherichia coli DH5a/pDKL4f£ 
N ¥(£10^9 3 1 1 HMltT-xHS^^X^XllSW^R'f (B#H&$ 
«o<«m^lTi 1#3^ ${£#^3 0 5-8 5 5 6) CcFERM BP-6499t 

7 -r;i/* cKAL16 cDNA^t-p-t*^ 

UTtMf > • 7p v h • A-f 7U *W-tf-*>3 >£*tV\ ff2R&&«£#A 
bfcfc hHD-PTP cDNA#&8£ftW£<l££fii^Lko ^fc^sffe&Wfre) 
SRNAfcfflHiU ^IS^4i:|5|^{lbTy-if> • 7p v h • >W 7*'J 
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^mnmmommmm^ m a. iw. a. m 

GFP (Green fluorescent protein) i^fl^^ 
Clonetechtt) fflAccHf-r l-tHD-PTP »mii*a<i , .„ 

*. ^ , rt t >mmm*m*o m. ceii. Bid. , 7> 379 „ 98 t, 

«H>TP<^ ^jfr***^,^^^ SDS-PAGEfci 

!!!***^- HD-PiP /GFPa ^ aHtt> „* hw , Cj& , 15(lto 
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r E?>J3i:7U--=r*;* hj 

E^J« 6 - AxiE?>J©i&B.8 : HD-PTPji15^iiiIi©feii)©«fe 77 ^ v- 

E#l#^ 7 - AIKWOftW : HD-PTP^^iii|s©feto©7'>^-tr ZT=y^ 
v— 

E#l#^8 -AlE8l©»HH : x* V>14£^tfHD-PTP&£^®E?J#^3l;:;fc 
J* 53692-3939(iiii|iOfefi)(7)-fe 7v v- 

E8I#^9 -Al|H?ij0H8BJ : x? V>14*^tfHD-PTP»€ : ?0E5!IS#3{c* 
(t 5 3692-3939{4Ji(i© fe to© T > ^-fe > * 77 >f 

mvmmo-Az.mi<Dmw : v>i5*sfcHD-PTP»€^©E*j«3fc43 

It 54159-4421ttitliOfetoO"fe 77 -f 

E^J#^ll-AX|a^j©^ : x* V>15££frHD-PTP»fc^0ffi#J#^3C* 
it S4159-4421&i§<i§©fc to©T >tHz >777^f7- 
E5U«12-AXffiJiJ©|ttW : x^v>16$^ttHD-PTPjSa^OiB9!IS^3(343 
It £4625-5002fti§H©fc#)©-te >x 7*7 ^ v- 

Eai#^13-AxE*l03ftlB : x*y >i6££trHD-PTP»£^©E#J«3fc:33 

S4625-5002&i||g©fc to©7> 7*5 >f V- 

E?)J#^14-AXE?!J©iBBJ : 1^ V>17#«fcm8££toHD-PTP»frP©Eai 
#■^3(3 * y- 5 5014-5473&igi|i© fcftOt>X77>fY- 
E*J«15-AXE*J©ittl» : V>17*«km8^trHD-PTP»e : ?0E?U 
«3fc:*^S5O14-5473tt(flrifMS0fc«)07>^-b>^7'7-f 
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Eai#^16-AXE8l©iftliB : x? V>19£<fctf20©-&£^irHD-PTP3tfc? 
OE5U«3kl*^55499-5984ttit«©fe«)0-fe>X7'5>f 
EJfl«17-AXE5U©SiW : x* V>19£<fctf20©-^£^tfHD-PTP^fc^ 
©EfU«3fc: *tt55499-5984ffi«Ma©fe«>©7'>f"fe 7*7 <f v- 
E#J#-^18-AX|B?»J©18BJJ : x^v>20©-gp$^$rHD-PTPjt^©E^JS 
^3fc:fctt £5943-6281{iii<igCDfc »©-tr >7s 7*7 v- 
Eai#519-AlE#J©BW§ : x? V>20©-$£^trHD-PTPjtfc^©IB?!J# 

miz&ttz5m-G28mmtm(Dtz&><DT>3"b 7^ v- 

E9iJ#-t20-AXiB^J©|}iB^ : x*y >20©-^£^trHD-PTPjg£^©ie?J# 
^3(ciJ(t56191-6579{41i«i©fc4!)©-fe >^ 7*7 -f 

E5>J«21-AXE5»J©attW : x^ V >20©-giJ>£^trHD-PTP3ife^OE?iJ# 
^3££tt 56191-6579&^i|i©fctoGD 7-7 ^ ^_ 

E#J#-^22-AxiB?iJ©iiJ!E : V>20©-$£^frHD-Pl?jt£^©|£?aj# 
"t3(C*J{tS6478-6908fi[Jii|l©fc«)Cr»-b >7n7*5^ V- 
E9>J«23-AxffifU©Klig : x^ v >20©-gp^^tfHD-PTPjl^?©iB5iJ# 

E?!lS^24-AxiH^J©^BJ : x? V>20©-SP*£trHD-PTPatfc?©E*J# 
#3t*» 56866-7290{4Jgi|i©fe 7*5 -f v- 

Efll«25-AXEaj©»H8 : x? V>20©-gp^^tfHD-PTPjtfe^©IE^J# 
^3£:fett S6866-7290teJt«iOfefeOT >3Hr 7*7 ^ v- 
&?'J#^26-AxiE?!j©s8BJ3 : x7 V >20©-&£^frHD-PTPjt1£^©iB3aj# 
^3 43tf 5 7244-7639fi[ii<@© »©-fe > 7 7*7 -f -7- 
E^J#-t27-AXIH^J©i«BJ : x?y >20©-$£^tfHD-PTPjg£^©|^J# 
^3fc*tt 57244-7639ffiJtll©fe»©7'>^"b >7 7*7 >f V- 
E?iJS-^28-AXiH^J©ra : x^7 v>21^^$rHD-PTPige : ?©E^J#^3{;^ 
»7S 7628-7888fiyg«©fc«>©-fe >777>f7- 
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iB^J#-^29-AXIE#J©I8flJ3 : x£ V>21£^tfHD-PTPjt£^0DlB?iJ:g^3fc;fc 
if 2>7628-78Sm*gm(Dtz!it)<DT>l-* >Z75 J 

W&m^ZQ-AJLmm<DmW : V>22£^tfHD-PTPM£^0lB3aj:g^3{3£ 
It £7897-8131&ii4s® fc&GD-k 7v 4 v- 

iByjS-^31-AX|B^j0M : x* V>22£^t?HD-PTP£fc^0l23aj#^3fc£ 

v zmi-mmmucntztbcDTy?-*. 77 ^ v- 

E5U*^32 : x^ V >23£^ifHD-PTPJS£^ ®IE^J#^3{::£ 
It 58091-8379{4iii|g©fctf)CD-fe >^ 7*5 ^ V- 

Ie^j#^33-AXE5«©M : v>23S^tfHD-PTPite^©IH^J#^3(ziJ 
(7 S8091-8379{4iiil@Ofe tb<DT >Z 75 J 

iE5>J#^34-AXE^J©iKBJ : x£ V >24£^trHD-PTPjt£^©IB?!j#-^3f;: * 
(7 5 831 7-8562{*yHg© >X 77 Y 

E?!J#-t35-AXE^J©^B^ : x^ V >24£^trHD-PTP«£^ ©|B^J#^3t;:;fc 
(7 58317-8562{4J|i|i©fc4i>0^ >tHt 77 v- 
E9U#-^36-AxE9J©|^ : x£ V>25©-a5£^trHD-PTP^^©K#|# 
■^3(1^317 38492-8905ftt|4iCDfc#>G!)-te 75 V- 
IB#J#^37-AxiB?!j(7)M : x* V>25©-SP^^tfHD-PTPjg^©E3?U# 
^3tZ*ttS8492-8905fij[«MB©fc»Or >f-fe 75 V- 
iS^J«38-AxE^J©™: v;i/5 : -^D-x>^it^ |> (aol NotI Xbal Kpnl 
BamHI) U > ©-£$DNA 

iB?!J#^39-AxE^jora:T;u^^D-x>^it^ h (Hiol NotI Xbal K£nl 
BamHI) l> >#— ©fc#©£-fi£DNA 
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3. gftftgl *fett2t3ttOS6Jt*3-H-r5DHAo 

4. KJSMU 3s 4 0*fct±4 lffi«©tt*iE3»J*WrSDHAo 

5. ^3c^3 tfc{i4I3«ODNAh^ h U>i^^> h&^TTvW 7 U ^ 

&;L#DNAo 

i:-rss«^i*fett2iB«©saR0«ii*ffio 

10. »^S3-5®^1"niP l^(3|3«©DNA^W«^^f5^®m^ 

o 

11. li^JS3~50V^•r"n^l^^ZH3«©DNA^^•r5 > *S©jI£^S£ 

12. g|#II 3-5 ©l^-f ftfr 1 «£§3i£©DNA©JgSI2?!J©? *k 3I$cUfc 

io-6o««©<aasia?!i*wr a* * r\ tfctag* u if* * i/* 

13. E*J«2 4, 2 5, 2 8£fctt2 9T£3ft3«ffl*J£3rr3ffif 
*S 1 2 13^©* D =J 7 ^7 U*?- Ko 
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15. m#mi 2£fc«:l 3HB«©^U=f7^b^ Ki^WtSx JSO^ 

16. i * fej± 2 ib«©m g w*mmr smi^o 

17. st&s i Gtmnifiitzm^x, m&m i £fc{±2g3ii©§6ft£& 

20. m*mi mmvmitzmm&ftttz. %<omm* 
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ctg gag ttg etc aga cag aat get gtc cgt gtc cca cga gac ttt gag 
Leu Glu Leu Leu Arg Gin Asn Ala Val Arg Val Pro Arg Asp Phe Glu 
50 55 60 



252 



ggc tgt agt gtc etc cgc aag tac etc ggc cag ctt cat tac ctg cag 300 
Gly Cys Ser Val Leu Arg Lys Tyr Leu Gly Gin Leu His Tyr Leu Gin 
65 70 75 



agt egg gtc ccc atg ggc teg ggc cag gag gee get gtc cct gtc ace 348 
Ser Arg Val Pro Met Gly Ser Gly Gin Glu Ala Ala Val Pro Val Thr 
80 85 90 95 

tgg aca gag ate ttc tea ggc aag tct gtg gec cat gag gac ate aag 396 
Trp Thr Glu He Phe Ser Gly Lys Ser Val Ala His Glu Asp He Lys 
100 105 HO 

tac gag cag gec tgt att etc tac aac ctt gga gcg ctg cac tec atg 444 
Tyr Glu Gin Ala Cys lie Leu Tyr Asn Leu Gly Ala Leu His Ser Met 
115 120 125 

ctg ggg gec atg gac aag egg gtg tct gag gag ggc atg aag gtc tec 492 
Leu Gly Ala Met Asp Lys Arg Val Ser Glu Glu Gly Met Lys Val Ser 
130 135 140 

tgt acc cat ttc cag tgc gca gec ggc gec ttc gee tac eta egg gag 540 
Cys Thr His Phe Gin Cys Ala Ala Gly Ala Phe Ala Tyr Leu Arg Glu 
145 150 155 

cac ttc cct caa gec tac age gtc gac atg age cgc cag ate ctt acg 588 
His Phe Pro Gin Ala Tyr Ser Val Asp Met Ser Arg Gin He Leu Thr 
160 165 170 175 

etc aac gtc aac etc atg ctg ggc cag get cag gag tgc etc ctg gag 636 
Leu Asn Val Asn Leu Met Leu Gly Gin Ala Gin Glu Cys Leu Leu Glu 
180 185 190 

aag teg atg ttg gac aac agg aag age ttt ctg gtg gec cgc ate agt 684 
Lys Ser Met Leu Asp Asn Arg Lys Ser Phe Leu Val Ala Arg lie Ser 
195 200 205 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD 
<120> Novel tyrosine phosphatase 
<130> 11201W01 

<140> 
<141> 

<150> JP 99/108842 
<151> 1999-4-16 

<160> 39 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 5234 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (64).. (4971) 

<400> 1 

tggctgagcc agcagctgca gcagctgcgg gagtggccgg gtggccggcg ggtgccaccc 60 

gcc atg gag gcc gtg ccc cgc atg ccc gtg ate tgg ctg gac ctg aag 108 
Met Glu Ala Val Pro Arg Met Pro Val lie Trp Leu Asp Leu Lys 
15 10 15 

gag gcc ggt gac ttt cac ttc cag cca get gtg aag aag ttt gtc ctg 156 
Glu Ala Gly Asp Phe His Phe Gin Pro Ala Val Lys Lys Phe Val Leu 
20 25 30 

aag aat tat gga gag aac cca gaa gcc tac aat gaa gaa ctg aag aag 204 
Lys Asn Tyr Gly Glu Asn Pro Glu Ala Tyr Asn Glu Glu Leu Lys Lys 
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35 



40 



45 



ctg gag ttg etc aga cag aat get gtc cgt gtc cca cga gac ttt gag 252 
Leu Glu Leu Leu Arg Gin Asn Ala Val Arg Val Pro Arg Asp Phe Glu 
50 55 60 

ggc tgt agt gtc etc cgc aag tac etc ggc cag ctt cat tac ctg cag 300 
Gly Cys Ser Val Leu Arg Lys Tyr Leu Gly Gin Leu His Tyr Leu Gin 
65 70 75 

agt egg gtc ccc atg ggc teg ggc cag gag gec get gtc cct gtc acc 348 
Ser Arg Val Pro Met Gly Ser Gly Gin Glu Ala Ala Val Pro Val Thr 
80 85 90 95 

tgg aca gag ate ttc tea ggc aag tct gtg gec cat gag gac ate aag 396 
Trp Thr Glu He Phe Ser Gly Lys Ser Val Ala His Glu Asp He Lys 
100 105 no 

tac gag cag gec tgt att etc tac aac ctt gga gcg ctg cac tec atg 444 
Tyr Glu Gin Ala Cys He Leu Tyr Asn Leu Gly Ala Leu His Ser Met 
115 120 125 

ctg ggg gec atg gac aag egg gtg tct gag gag ggc atg aag gtc tec 492 
Leu Gly Ala Met Asp Lys Arg Val Ser Glu Glu Gly Met Lys Val Ser 
130 135 HO 

tgt acc cat ttc cag tgc gca gec ggc gec ttc gec tac eta egg gag 540 
Cys Thr His Phe Gin Cys Ala Ala Gly Ala Phe Ala Tyr Leu Arg Glu 
145 150 155 

cac ttc cct caa gec tac age gtc gac atg age cgc cag ate ctt acg 588 
His Phe Pro Gin Ala Tyr Ser Val Asp Met Ser Arg Gin He Leu Thr 
I 60 165 170 175 

etc aac gtc aac etc atg ctg ggc cag get cag gag tgc etc ctg gag 636 
Leu Asn Val Asn Leu Met Leu Gly Gin Ala Gin Glu Cys Leu Leu Glu 
180 185 190 

aag teg atg ttg gac aac agg aag age ttt ctg gtg gec cgc ate agt 684 
Lys Ser Met Leu Asp Asn Arg Lys Ser Phe Leu Val Ala Arg He Ser 
195 200 205 
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f? f ? Pf g ta ° tac ^ gag gca tgc «« gcc ttg gag aac 732 
Ala Gin Val Val Asp Tyr Tyr Lys Glu Ala Cys Arg Ala Leu Glu Asn 
210 215 220 

ccc gac act gcc tea ctg ctg ggc egg ate cag aag gac tgg aag aaa 780 
Pro Asp Thr Ala Ser Leu Leu Gly Arg lie Gin Lys Asp Trp Lys Lys 
225 230 235 

11 Sf Z m f n C J"' ^ UC gCa gCC gCt Cat Ctg cac 828 
Leu Val Gin Met Lys He Tyr Tyr Phe Ala Ala Val Ala His Leu His 

240 245 250 255 

„!? n! ?* f?' g f Cag Cag ttc ggg gag °« S*t gca 876 
Met Gly Lys Gin Ala Glu Glu Gin Gin Lys Phe Gly Glu Arg Val Ala 

260 265 270 



Jvn 11 f° ff° f tg ga ° CCC "** gaa gcc atc «W *tS Sec 
Tyr Phe Gin Ser Ala Leu Asp Lys Pro Asn Glu Ala He Lys Leu Ala 

275 280 285 



924 



aag ggc cag cct gac act gtg caa gac gcg ctt cgc ttc act atg gat 972 
Lys Gly Gin Pro Asp Thr Val Gin Asp Ala Leu Arg Phe Thr Met As P 
290 295 300 

5!? n * £* of f 8 * ta ° Mt tct gcc ^ ^c aac gac ttc att 1020 
Val He Gly Gly Lys Tyr Asn Ser Ala Lys Lys Asp Asn Asp Phe lie 
305 310 31g 

tac cat gag get gtc cca gca ttg gac ace ctt cag cct gta aaa gga 1068 
Tyr His Glu Ala Val Pro Ala Leu Asp Thr Leu Gin Pro Val Lys fly 
320 325 330 335 

gcc ccc ttg gtg aag ccc ttg cca gtg aac ccc aca gac cca get gtt 1116 
Ala Pro Leu Val Lys Pro Leu Pro Val Asn Pro Thr Asp Pro Ala Val 
340 345 350 

aca ggc cct gac atc ttt gcc aaa ctg gta ccc atg get gcc cac gag 1164 
Thr Gly Pro Asp He Phe Ala Lys Leu Val Pro Met Ala Ala His Glu 
355 360 365 

gcc teg tea ctg tac agt gag gag aag gcc aag ctg etc egg gag atg 1212 
Ala Ser Ser Leu Tyr Ser Glu Glu Lys Ala Lys Leu Leu Arg Glu Met 
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370 



375 



380 



Lf Tu ?J* « gaC 331 c <* sac cag ttc atg gat 1260 

Met Ala Lys He Glu Asp Lys Asn 61. Val Leu Asp Gin Phe Met Asp 
385 390 3g5 

tea atg cag ttg gat ccc gag acg gtg gac aac ctt gat gec tac age 1308 
Ser Met Gin Leu Asp Pro Glu Thr Val Asp Asn Leu As P Ala TyV £ 
405 410 415 

cac ate cca ccc cag etc atg gag aag tgc gcg get etc age gtc en 1356 
His He Pro Pro Gin Leu Met Glu Lys Cys Ala Ala Leu £ £ £ 1356 
420 425 430 

ccc gac act gtc agg aac ctt gta cag tec atg caa gtg ctg tea «t i«u 
Pro Asp Thr Val Arg Asn Leu Val Gin Ser Me? Gin VaT Leu Ser % "°* 
435 440 445 

f ? 11° Tu° g f 1 Stg g3g gCt tcc ct S ^ gac ate aga gat ctg tte 1452 
Val Phe Thr Asp Val Glu Ala Ser Leu Lys Asp He A^g Asp Leu Leu 
4bU 455 460 

gag gag gat gag ctg eta gag cag aag ttt cag gag gcg gtg Kc ca* itm 
Glu Wu Asp Glu Leu Leu Glu Gin Lys Phe G^ Glu Til £ £ £ 15 °° 
^ 470 475 

S G?y S He C £ £ tT ^ f ff ~ ° tg gC& gag gtg «« ^48 
Aia biy Ala lie Ser He Thr Ser Lys Ala Glu Leu Ala Glu Val Arg 

485 49 0 495 

aS 51 S A?' ^ 2 tg Saa gtC Cat gag gcc tcc «c acc 1596 
Arg Glu Trp Ala Lys Tyr Met Glu Val His Glu Lys Ala Ser Phe Thr 

500 505 510 

aac agt gag ctg cac cgt gec atg aac ctg cac gtc tare aac rtir ren maa 
Asn Ser Glu Leu His Arg Ala Met Asn Leu His Val £ Z Leu Z " 
515 520 525 

T°!n i CtC T 5f n° g Ctt ga ° Cag gtc c ^ set gee ctg ccc aca ccg 1692 
Leu Leu Ser Gly Pro Leu Asp Gin Val Arg Ala Ala Leu Pro Thr P o 
530 535 540 



4/72 



W ° 00/63392 PCT/JP00/02455 



gcc etc tec cca gag gac aag gee gtg ctg caa aac eta aag cgc ate 1740 
Ala Leu Ser Pro Glu Asp Lys Ala Val Leu Gin Asn Leu Lys Arg He 
545 550 555 

ctg get aag gtg cag gag atg egg gac cag cgc gtg tec ctg gag cag 1788 
Leu Ala Lys Val Gin Glu Met Arg Asp Gin Arg Val Ser Leu Glu Gin 
560 565 570 575 

cag ctg cgt gag ctt ate cag aaa gat gac ate act gcc teg ctg gtc 1836 
Gin Leu Arg Glu Leu He Gin Lys Asp Asp He Thr Ala Ser Leu Val 
580 585 59 0 

X T f C S a ° J Ca 5* atg m ttg ttc gag ga « ca S ctg aaa 1884 
Thr Thr Asp His Ser Glu Met Lys Lys Leu Phe Glu Glu Gin Leu Lys 

595 600 605 

aag tat gac cag ctg aag gtg tac ctg gag cag aac ctg gcc gcc cag 1932 
Lys Tyr Asp Gin Leu Lys Val Tyr Leu Glu Gin Asn Leu Ala Ala Gin 
610 615 620 

gac cgt gtc etc tgt gca ctg aca gag gcc aac gtg cag tac gca gcc 1980 
Asp Arg Val Leu Cys Ala Leu Thr Glu Ala Asn Val Gin Tyr Ala Ala 
625 630 635 

gtg egg egg gta etc age gac ttg gac caa aag tgg aac tec acg ctg 2028 
Val Arg Arg Val Leu Ser Asp Leu Asp Gin Lys Trp Asn Ser Thr Leu 
640 645 650 655 

cag ace ctg gtg gcc teg tat gaa gcc tat gag gac ctg atg aag aag 2076 
Gin Thr Leu Val Ala Ser Tyr Glu Ala Tyr Glu Asp Leu Met Lys Lys 
660 665 670 

teg cag gag ggc agg gac ttc tac gca gat ctg gag age aag gtg get 2124 
Ser Gin Glu Gly Arg Asp Phe Tyr Ala Asp Leu Glu Ser Lys Val Ala 
675 680 685 

get ctg ctg gag cgc acg cag tec ace tgc cag gcc cgc gag get gcc 2172 
Ala Leu Leu Glu Arg Thr Gin Ser Thr Cys Gin Ala Arg Glu Ala Ala 
690 695 700 



cgc cag cag etc ctg gac agg gag ctg aag aag aag ccg ccg cca egg 
Arg Gin Gin Leu Leu Asp Arg Glu Leu Lys Lys Lys Pro Pro Pro Arg 



2220 
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705 



710 



715 



ccc aca gcc cca aag ccg ctg ctg ccc cgc agg gag gag agt gag gca 2268 
Pro Thr Ala Pro Lys Pro Leu Leu Pro Arg Arg Glu Glu Ser Glu Ala 
720 725 730 735 

gtg gaa gca gga gac ccc cct gag gag ctg cgc age etc ccc cct gac 2316 
Val Glu Ala Gly Asp Pro Pro Glu Glu Leu Arg Ser Leu Pro Pro Asp 
740 745 750 

atg gtg get ggc cca cga ctg cct gac acc ttc ctg gga agt gcc acc 2364 
Met Val Ala Gly Pro Arg Leu Pro Asp Thr Phe Leu Gly Ser Ala Thr 
755 760 765 

ccg etc cac ttt cct ccc age ccc ttc ccc age tec aca ggc cca gga 2412 
Pro Leu His Phe Pro Pro Ser Pro Phe Pro Ser Ser Thr Gly Pro Gly 
770 775 780 

ccc cac tat etc tea ggc ccc ttg ccc cct ggt acc tac teg ggc ccc 2460 
Pro His Tyr Leu Ser Gly Pro Leu Pro Pro Gly Thr Tyr Ser Gly Pro 
785 790 795 

acc cag ctg ata cag ccc agg gcc cca ggg ccc cat gca atg ccc gta 2508 
Thr Gin Leu He Gin Pro Arg Ala Pro Gly Pro His Ala Met Pro Val 
800 805 • 810 815 

gca cct ggg cct gcc etc tac cca gcc cct gca tac aca ccg gag ctg 2556 
Ala Pro Gly Pro Ala Leu Tyr Pro Ala Pro Ala Tyr Thr Pro Glu Leu 
820 825 830 

ggc ctt gtg ccc cga tec tec cca cag cat ggc gtg gtg age agt ccc 2604 
Gly Leu Val Pro Arg Ser Ser Pro Gin His Gly Val Val Ser Ser Pro 
835 840 845 

tat gtg ggg gta ggg ccg gcc cca cca gtt gca ggt etc ccc teg gcc 2652 
Tyr Val Gly Val Gly Pro Ala Pro Pro Val Ala Gly Leu Pro Ser Ala 
850 855 860 

cca cct cct caa ttc tea ggc ccc gag ttg gcc atg gcg gtt egg cca 2700 
Pro Pro Pro Gin Phe Ser Gly Pro Glu Leu Ala Met Ala Val Arg Pro 
865 870 875 
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gcc acc acc aca gta gat age ate cag gcg ccc ate ccc age cac aca 2748 
Ala Thr Thr Thr Val Asp Ser He Gin Ala Pro He Pro Ser His Thr 
880 885 890 895 

gcc cca egg cca aac ccc acc cct get cct ccc ccg ccc tgc ttc cct 2796 
Ala Pro Arg Pro Asn Pro Thr Pro Ala Pro Pro Pro Pro Cys Phe Pro 
900 905 910 

gtg ccc cca ccg cag cca ctg ccc acg cct tac acc tac cct gca ggg 2844 
Val Pro Pro Pro Gin Pro Leu Pro Thr Pro Tyr Thr Tyr Pro Ala Gly 
915 920 925 

get aag caa ccc ate cca gca cag cac cac ttc tct tct ggg ate ccc 2892 
Ala Lys Gin Pro lie Pro Ala Gin His His Phe Ser Ser Gly He Pro 
930 935 94Q 

n a 5f IT" n Ca gCC CCa m att sss ccc ca S ccc cag ccc cat cct 2940 
Ala Gly Phe Pro Ala Pro Arg He Gly Pro Gin Pro Gin Pro His Pro 
945 950 955 

cag ccc cat cct tea caa gcg ttt ggg cct cag ccc cca cag cag ccc 2988 
Gin Pro His Pro Ser Gin Ala Phe Gly Pro Gin Pro Pro Gin Gin Pro 
960 965 970 975 



ctt cca etc cag cat cca cat etc ttc cca ccc cag gcc cca gga etc 
Leu Pro Leu Gin His Pro His Leu Phe Pro Pro Gin Ala Pro Gly Leu 
980 985 9 90 



3036 



I'™ !T J™ rT UC CCC tat gCC CCt cas cct «* ^ ct S 3084 

Leu Pro Pro Gin Ser Pro Tyr Pro Tyr Ala Pro Gin Pro Gly Val Leu 

995 1000 1005 

ggg cag ccg cca ccc ccc eta cac acc cag etc tac cca ggt ccc get 3132 
Gly Gin Pro Pro Pro Pro Leu His Thr Gin Leu Tyr Pro Gly Pro Ala 
1010 1015 1020 

caa gac cct ctg cca gcc cac tea ggg get ctg cct ttc ccc age cct 3180 
Gin Asp Pro Leu Pro Ala His Ser Gly Ala Leu Pro Phe Pro Ser Pro 
1025 1030 1035 

ggg ccc cct cag cct ccc cat ccc cca ctg gca tat ggt cct gcc cct 3228 
Gly Pro Pro Gin Pro Pro His Pro Pro Leu Ala Tyr Gly Pro Ala Pro 
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1040 



1045 



1050 



1055 



tct acc aga ccc atg ggc ccc cag gca gcc cct ctt acc att cga ggg 3276 
Ser Thr Arg Pro Met Gly Pro Gin Ala Ala Pro Leu Thr He Arg Gly 
1060 1065 1070 

ccc teg tct get ggc cag tec acc cct agt ccc cac ctg gtg cct tea 3324 
Pro Ser Ser Ala Gly Gin Ser Thr Pro Ser Pro His Leu Val Pro Ser 
1075 1080 1085 

cct gcc cca tct cca ggg cct ggt ccg gta ccc cct cgc ccc cca gca 3372 
Pro Ala Pro Ser Pro Gly Pro Gly Pro Val Pro Pro Arg Pro Pro Ala 
1090 1095 noo 

gca gaa cca ccc cct tgc ctg cgc cga ggc gcc gca get gca gac ctg 3420 
Ala Glu Pro Pro Pro Cys Leu Arg Arg Gly Ala Ala Ala Ala Asp Leu 
H05 mo 1H5 

etc tec tec age ccg gag age cag cat ggc ggc act cag tct cct ggg 3468 
Leu Ser Ser Ser Pro Glu Ser Gin His Gly Gly Thr Gin Ser Pro Gly 
H20 1125 H30 H35 

ggt ggg cag ccc ctg ctg cag ccc acc aag gtg gat gca get gag ggt 3516 
Gly Gly Gin Pro Leu Leu Gin Pro Thr Lys Val Asp Ala Ala Glu Gly 
1140 H45 H50 

cgt egg ccg cag gcc ctg egg ctg att gag egg gac ccc tat gag cat 3564 
Arg Arg Pro Gin Ala Leu Arg Leu He Glu Arg Asp Pro Tyr Glu His 
1155 H60 lies 

cct gag agg ctg egg cag ttg cag cag gag ctg gag gcc ttt egg ggt 3612 
Pro Glu Arg Leu Arg Gin Leu Gin Gin Glu Leu Glu Ala Phe Arg Gly 
117° 1175 H80 

cag ctg ggg gat gtg gga get ctg gac act gtc tgg cga gag ctg caa 3660 
Gin Leu Gly Asp Val Gly Ala Leu Asp Thr Val Trp Arg Glu Leu Gin 
1185 H90 1195 

gat gcg cag gaa cat gat gcc cga ggc cgt tec ate gcc att gcc cgc 3708 
Asp Ala Gin Glu His Asp Ala Arg Gly Arg Ser He Ala He Ala Arg 
1200 1205 1210 1215 
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III Z I , S f C Cgg Cac cag gat at * ccc tat gac agt 3756 
Cys Tyr Ser Leu Lys Asn Arg His Gin Asp Val Met Pro Tyr Asp 

1220 1225 1230 

aac cgt gtg gtg ctg cgc tea ggc aag gat gac tac ate aat gee age 3804 
Asn Arg Val Val Leu Arg Ser Gly Lys Asp Asp Tyr He A "n S % 
1235 1240 1245 

to 5af SS nt T C I"' T ^ tgC CCC CCg Cta ** * ca acc ^ 3852 
Cys Val Glu Gly Leu Ser Pro Tyr Cys Pro Pro Leu Val Ala Thr Gin 

1250 1255 1260 

gee cca ctg cct ggc aca get get gac ttc tgg etc atg gtc cat gac 3Q00 
Ala Pro Leu Pro Gly Thr Ala Ala Asp Phe Trp Leu Met HI Ms ITu 
1265 1270 1275 

cag aaa gtg tea gtc att gtc atg ctg gtt tct gag get gag atg gag 3948 

n L ys val Ser Val lie Val Met Leu Val Ser Glu Ala X Met ITu 
m ° 1285 1290 1295 

aag caa aaa gtg gca cgc tac ttc ccc acc gag agg ggc cae ccc atr iQQfi 
Lys Gin Lys Val Ala Arg Tyr Phe Pro Thr ITu Z £ l? n Z Me? 

1300 1305 i3i 0 

Si His P U IT i CtS f C f tg gCa ttg ^ *** gtc cgc acc gaa 4044 
Val His Gly A a Leu Ser Leu Ala Leu Ser Ser Val Arg Ser Thr Glu 

1315 1320 1325 

Z ml m ITu Z f ? r Ctg f C T Ctg C3g UC Cga gaC Cas ™ ctc 4092 
His Val Glu Arg Val Leu Ser Leu Gin Phe Arg Asp Gin Ser Leu 

1330 1335 i3 4 o 

aag cgc tct ctt gtg cac ctg cac ttc ccc act tgg cct gag tta zee 4un 
Lys^g Ser Leu Val B . Uj His Phe Pro ThrJ Pro Z Leu Gly 

Leu III £ Z Pro T T CgC ** atC Cag gag ** cac 4188 

1380 ,o er Asn LeU LeU Arg Phe Ile Gln Glu Val His 

1365 1370 13?5 

Ala ml III i° tg of Cgg CCg Ctg CaC acg ccc atc att etg cac 4236 
Ala His Tyr Leu His Gin Arg Pro Leu His Thr Pro Ile Ile Val His 
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1380 



1385 



1390 



tgc age tct ggt gtg ggc cgc acg gga gec ttt gca ctg etc tat gca 4284 
Cys Ser Ser Gly Val Gly Arg Thr Gly Ala Phe Ala Leu Leu Tyr Ala 
1395 1400 1405 

get gtg cag gag gtg gag get ggg aac gga ate cct gag ctg cct cag 4332 
Ala Val Gin Glu Val Glu Ala Gly Asn Gly He Pro Glu Leu Pro Gin 
!410 1415 1420 

ctg gtg egg cgc atg egg cag cag aga aag cac atg ctg cag gag aag 4380 
Leu Val Arg Arg Met Arg Gin Gin Arg Lys His Met Leu Gin Glu Lys 
1425 1430 1435 

ctg cac etc agg ttc tgc tat gag gca gtg gtg aga cac gtg gag cag 4428 
Leu His Leu Arg Phe Cys Tyr Glu Ala Val Val Arg His Val Glu Gin 
1440 1445 H50 1455 

gtc ctg cag cgc cat ggt gtg cct cct cca tgc aaa ccc ttg gec agt 4476 
Val Leu Gin Arg His Gly Val Pro Pro Pro Cys Lys Pro Leu Ala Ser 
1460 1465 1470 

gca age ate age cag aag aac cac ctt cct cag gac tec cag gac ctg 4524 
Ala Ser He Ser Gin Lys Asn His Leu Pro Gin Asp Ser Gin Asp Leu 
1475 1480 1485 

gtc etc ggt ggg gat gtg ccc ate age tec ate cag gee ace att gee 4572 
Val Leu Gly Gly Asp Val Pro He Ser Ser He Gin Ala Thr He Ala 
1490 1495 1500 

aag etc age att egg cct cct ggg ggg ttg gag tec ccg gtt gee age 4620 
Lys Leu Ser lie Arg Pro Pro Gly Gly Leu Glu Ser Pro Val Ala Ser 
1505 1510 1515 

ttg cca ggc cct gca gag ccc cca ggc etc ccg cca gee age etc cca 4668 
Leu Pro Gly Pro Ala Glu Pro Pro Gly Leu Pro Pro Ala Ser Leu Pro 
1520 1525 1530 1535 

gag tct acc cca ate cca tct tec tec cca ccc ccc ctt tec tec cca 4716 
Glu Ser Thr Pro He Pro Ser Ser Ser Pro Pro Pro Leu Ser Ser Pro 
1540 1545 1550 
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eta cct gag get ccc cag cct aag gag gag ccg cca gtg cct gaa gcc 4764 
Leu Pro Glu Ala Pro Gin Pro Lys Glu Glu Pro Pro Val Pro Glu Ala 
1555 1560 1565 

ccc age teg ggg ccc ccc tec tec tec ctg gaa ttg ctg gcc tec ttg 4812 
Pro Ser Ser Gly Pro Pro Ser Ser Ser Leu Glu Leu Leu Ala Ser Leu 
1570 1575 1580 

acc cca gag gcc ttc tec ctg gac age tec ctg egg ggc aaa cag egg 4860 
Thr Pro Glu Ala Phe Ser Leu Asp Ser Ser Leu Arg Gly Lys Gin Arg 
1585 1590 1595 

atg age aag cat aac ttt ctg cag gcc cat aac ggg caa ggg ctg egg 4908 
Met Ser Lys His Asn Phe Leu Gin Ala His Asn Gly Gin Gly Leu Arg 
1600 1605 1610 1615 

gcc acc egg ccc tct gac gac ccc etc age ctt ctg gat cca etc tgg 4956 
Ala Thr Arg Pro Ser Asp Asp Pro Leu Ser Leu Leu Asp Pro Leu Trp 
1620 1625 1630 

aca etc aac aag acc tgaacaggtt ttgcctacct ggtccttaca ctacatcatc 5011 
Thr Leu Asn Lys Thr 
1635 

atcatctcat gcccacctgc ccacacccag cagagcttct cagtgggcac agtctcttac 5071 
tcccatttct getgectttg gccctgcctg gcccagcctg cacccctgtg gggtggaaat 5131 
gtactgeagg ctctgggtca ggttctgctc ctttatggga cccgacattt ttcagctctt 5191 
tgctattgaa ataataaacc accctgttct gtgaaaaaaa aaa 5234 

<210> 2 
<211> 1636 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Glu Ala Val Pro Arg Met Pro Val He Trp Leu Asp Leu Lys Glu 
15 10 15 
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Ala Gly Asp Phe His Phe Gin Pro Ala Val Lys Lys Phe Val Leu Lys 
20 25 30 

Asn Tyr Gly Glu Asn Pro Glu Ala Tyr Asn Glu Glu Leu Lys Lys Leu 
35 40 45 

Glu Leu Leu Arg Gin Asn Ala Val Arg Val Pro Arg Asp Phe Glu Gly 
50 55 60 

Cys Ser Val Leu Arg Lys Tyr Leu Gly Gin Leu His Tyr Leu Gin Ser 
65 70 75 80 

Arg Val Pro Met Gly Ser Gly Gin Glu Ala Ala Val Pro Val Thr Trp 
85 go g 5 

Thr Glu He Phe Ser Gly Lys Ser Val Ala His Glu Asp He Lys Tyr 
100 105 no 

Glu Gin Ala Cys He Leu Tyr Asn Leu Gly Ala Leu His Ser Met Leu 
U5 120 125 

Gly Ala Met Asp Lys Arg Val Ser Glu Glu Gly Met Lys Val Ser Cys 
130 135 140 

Thr His Phe Gin Cys Ala Ala Gly Ala Phe Ala Tyr Leu Arg Glu His 
145 150 155 160 

Phe Pro Gin Ala Tyr Ser Val Asp Met Ser Arg Gin He Leu Thr Leu 
165 170 175 

Asn Val Asn Leu Met Leu Gly Gin Ala Gin Glu Cys Leu Leu Glu Lys 
180 185 190 

Ser Met Leu Asp Asn Arg Lys Ser Phe Leu Val Ala Arg He Ser Ala 
195 200 205 

Gin Val Val Asp Tyr Tyr Lys Glu Ala Cys Arg Ala Leu Glu Asn Pro 
21° 215 220 

Asp Thr Ala Ser Leu Leu Gly Arg He Gin Lys Asp Trp Lys Lys Leu 
225 230 235 240 
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Val Gin Met Lys He Tyr Tyr Phe Ala Ala Val Ala His Leu His Met 
245 250 255 

Gly Lys Gin Ala Glu Glu Gin Gin Lys Phe Gly Glu Arg Val Ala Tyr 
260 265 270 

Phe Gin Ser Ala Leu Asp Lys Pro Asn Glu Ala He Lys Leu Ala Lys 
275 280 285 

Gly Gin Pro Asp Thr Val Gin Asp Ala Leu Arg Phe Thr Met Asp Val 
™ 295 300 

He Gly Gfy Lys Tyr Asn Ser Ala Lys Lys Asp Asn Asp Phe He Tyr 
305 310 315 320 

His Glu Ala Val Pro Ala Leu Asp Thr Leu Gin Pro Val Lys Gly Ala 
325 330 335 

Pro Leu Val Lys Pro Leu Pro Val Asn Pro Thr Asp Pro Ala Val Thr 
340 345 350 

Gly Pro Asp He Phe Ala Lys Leu Val Pro Met Ala Ala His Glu Ala 
355 360 365 

Ser Ser Leu Tyr Ser Glu Glu Lys Ala Lys Leu Leu Arg Glu Met Met 
370 375 380 

Ala Lys He Glu Asp Lys Asn Glu Val Leu Asp Gin Phe Met Asp Ser 
385 390 395 400 

Met Gin Leu Asp Pro Glu Thr Val Asp Asn Leu Asp Ala Tyr Ser His 
4 05 410 415 

He Pro Pro Gin Leu Met Glu Lys Cys Ala Ala Leu Ser Val Arg Pro 
42 0 425 430 

Asp Thr Val Arg Asn Leu Val Gin Ser Met Gin Val Leu Ser Gly Val 
43 5 440 445 

Phe Thr Asp Val Glu Ala Ser Leu Lys Asp He Arg Asp Leu Leu Glu 
4g 0 455 460 
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Glu Asp Glu Leu Leu Glu Gin Lys Phe Gin Glu Ala Val Gly Gin Ala 
465 470 475 480 

Gly Ala He Ser He Thr Ser Lys Ala Glu Leu Ala Glu Val Arg Arg 
485 490 495 

Glu Trp Ala Lys Tyr Met Glu Val His Glu Lys Ala Ser Phe Thr Asn 
500 505 510 

Ser Glu Leu His Arg Ala Met Asn Leu His Val Gly Asn Leu Arg Leu 
515 520 525 

Leu Ser Gly Pro Leu Asp Gin Val Arg Ala Ala Leu Pro Thr Pro Ala 
530 535 540 

Leu Ser Pro Glu Asp Lys Ala Val Leu Gin Asn Leu Lys Arg He Leu 
545 550 555 560 

Ala Lys Val Gin Glu Met Arg Asp Gin Arg Val Ser Leu Glu Gin Gin 
565 570 575 

Leu Arg Glu Leu He Gin Lys Asp Asp He Thr Ala Ser Leu Val Thr 
580 585 590 

Thr Asp His Ser Glu Met Lys Lys Leu Phe Glu Glu Gin Leu Lys Lys 
595 600 605 

Tyr Asp Gin Leu Lys Val Tyr Leu Glu Gin Asn Leu Ala Ala Gin Asp 
610 615 620 

Arg Val Leu Cys Ala Leu Thr Glu Ala Asn Val Gin Tyr Ala Ala Val 
625 630 635 640 

Arg Arg Val Leu Ser Asp Leu Asp Gin Lys Trp Asn Ser Thr Leu Gin 
545 650 655 

Thr Leu Val Ala Ser Tyr Glu Ala Tyr Glu Asp Leu Met Lys Lys Ser 
660 665 670 

Gin Glu Gly Arg Asp Phe Tyr Ala Asp Leu Glu Ser Lys Val Ala Ala 
675 680 685 
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Leu Leu Glu Arg Thr Gin Ser Thr Cys Gin Ala Arg Glu Ala Ala Arg 
690 695 700 

Gin Gin Leu Leu Asp Arg Glu Leu Lys Lys Lys Pro Pro Pro Arg Pro 
705 710 715 720 

Thr Ala Pro Lys Pro Leu Leu Pro Arg Arg Glu Glu Ser Glu Ala Val 
725 730 735 

Glu Ala Gly Asp Pro Pro Glu Glu Leu Arg Ser Leu Pro Pro Asp Met 
740 745 75Q 

Val Ala Gly Pro Arg Leu Pro Asp Thr Phe Leu Gly Ser Ala Thr Pro 
755 760 765 

Leu His Phe Pro Pro Ser Pro Phe Pro Ser Ser Thr Gly Pro Gly Pro 
770 775 780 

His Tyr Leu Ser Gly Pro Leu Pro Pro Gly Thr Tyr Ser Gly Pro Thr 
785 7 90 795 800 

Gin Leu He Gin Pro Arg Ala Pro Gly Pro His Ala Met Pro Val Ala 
805 810 815 

Pro Gly Pro Ala Leu Tyr Pro Ala Pro Ala Tyr Thr Pro Glu Leu Gly 
820 825 830 

Leu Val Pro Arg Ser Ser Pro Gin His Gly Val Val Ser Ser Pro Tyr 
835 840 845 

Val Gly Val Gly Pro Ala Pro Pro Val Ala Gly Leu Pro Ser Ala Pro 
850 855 860 

Pro Pro Gin Phe Ser Gly Pro Glu Leu Ala Met Ala Val Arg Pro Ala 
865 870 875 880 

Thr Thr Thr Val Asp Ser He Gin Ala Pro He Pro Ser His Thr Ala 
885 890 895 

Pro Arg Pro Asn Pro Thr Pro Ala Pro Pro Pro Pro Cys Phe Pro Val 
900 905 910 
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Pro Pro Pro Gin Pro Leu Pro Thr Pro Tyr Thr Tyr Pro Ala Gly Ala 
915 920 925 

Lys Gin Pro He Pro Ala Gin His His Phe Ser Ser Gly lie Pro Ala 
930 935 940 

Gly Phe Pro Ala Pro Arg lie Gly Pro Gin Pro Gin Pro His Pro Gin 
945 950 955 960 

Pro His Pro Ser Gin Ala Phe Gly Pro Gin Pro Pro Gin Gin Pro Leu 
965 970 975 

Pro Leu Gin His Pro His Leu Phe Pro Pro Gin Ala Pro Gly Leu Leu 
980 985 990 

Pro Pro Gin Ser Pro Tyr Pro Tyr Ala Pro Gin Pro Gly Val Leu Gly 
995 1000 1005 

Gin Pro Pro Pro Pro Leu His Thr Gin Leu Tyr Pro Gly Pro Ala Gin 
1010 1015 1020 



Asp Pro Leu Pro Ala His Ser Gly Ala Leu Pro Phe Pro Ser Pro Gly 
°25 1030 1035 104 

Pro Pro Gin Pro Pro His Pro Pro Leu Ala Tyr Gly Pro Ala Pro Ser 
1045 1050 1055 

Thr Arg Pro Met Gly Pro Gin Ala Ala Pro Leu Thr He Arg Gly Pro 
1060 1065 1070 

Ser Ser Ala Gly Gin Ser Thr Pro Ser Pro His Leu Val Pro Ser Pro 
1075 1080 1085 

Ala Pro Ser Pro Gly Pro Gly Pro Val Pro Pro Arg Pro Pro Ala Ala 
1090 1095 1100 

Glu Pro Pro Pro Cys Leu Arg Arg Gly Ala Ala Ala Ala Asp Leu Leu 
105 1110 1115 112 

Ser Ser Ser Pro Glu Ser Gin His Gly Gly Thr Gin Ser Pro Gly Gly 
1125 1130 1135 
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Gly Gin Pro Leu Leu Gin Pro Thr Lys Val Asp Ala Ala Glu Gly Arg 
1140 1145 H50 

Arg Pro Gin Ala Leu Arg Leu He Glu Arg Asp Pro Tyr Glu His Pro 
1155 1160 H65 

Glu Arg Leu Arg Gin Leu Gin Gin Glu Leu Glu Ala Phe Arg Gly Gin 
1170 H75 H80 

Leu Gly Asp Val Gly Ala Leu Asp Thr Val Trp Arg Glu Leu Gin Asp 
185 1190 1195 120 

Ala Gin Glu His Asp Ala Arg Gly Arg Ser He Ala lie Ala Arg Cys 
1205 1210 1215 

Tyr Ser Leu Lys Asn Arg His Gin Asp Val Met Pro Tyr Asp Ser Asn 
1220 1225 1230 

Arg Val Val Leu Arg Ser Gly Lys Asp Asp Tyr He Asn Ala Ser Cys 
1235 1240 1245 

Val Glu Gly Leu Ser Pro Tyr Cys Pro Pro Leu Val Ala Thr Gin Ala 
1250 1255 1260 

Pro Leu Pro Gly Thr Ala Ala Asp Phe Trp Leu Met Val His Glu Gin 
265 1270 1275 128 

Lys Val Ser Val He Val Met Leu Val Ser Glu Ala Glu Met Glu Lys 
1285 1290 1295 

Gin Lys Val Ala Arg Tyr Phe Pro Thr Glu Arg Gly Gin Pro Met Val 
1300 1305 1310 

His Gly Ala Leu Ser Leu Ala Leu Ser Ser Val Arg Ser Thr Glu Thr 
1315 1320 1325 

His Val Glu Arg Val Leu Ser Leu Gin Phe Arg Asp Gin Ser Leu Lys 
1330 1335 1340 

Arg Ser Leu Val His Leu His Phe Pro Thr Trp Pro Glu Leu Gly Leu 
345 1350 1355 136 
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Pro Asp Ser Pro Ser Asn Leu Leu Arg Phe lie Gin Glu Val His Ala 
1365 1370 1375 

His Tyr Leu His Gin Arg Pro Leu His Thr Pro He He Val His Cys 
1380 1385 1390 

Ser Ser Gly Val Gly Arg Thr Gly Ala Phe Ala Leu Leu Tyr Ala Ala 
1395 HOO H05 

Val Gin Glu Val Glu Ala Gly Asn Gly He Pro Glu Leu Pro Gin Leu 
1410 1415 1420 

Val Arg Arg Met Arg Gin Gin Arg Lys His Met Leu Gin Glu Lys Leu 
425 1430 1435 144 

His Leu Arg Phe Cys Tyr Glu Ala Val Val Arg His Val Glu Gin Val 
1445 1450 1455 

Leu Gin Arg His Gly Val Pro Pro Pro Cys Lys Pro Leu Ala Ser Ala 
1460 1465 1470 

Ser He Ser Gin Lys Asn His Leu Pro Gin Asp Ser Gin Asp Leu Val 
1475 1480 1485 

Leu Gly Gly Asp Val Pro He Ser Ser He Gin Ala Thr He Ala Lys 
1490 1495 1500 

Leu Ser lie Arg Pro Pro Gly Gly Leu Glu Ser Pro Val Ala Ser Leu 
505 1510 1515 152 

Pro Gly Pro Ala Glu Pro Pro Gly Leu Pro Pro Ala Ser Leu Pro Glu 
1525 1530 1535 

Ser Thr Pro He Pro Ser Ser Ser Pro Pro Pro Leu Ser Ser Pro Leu 
1540 1545 1550 

Pro Glu Ala Pro Gin Pro Lys Glu Glu Pro Pro Val Pro Glu Ala Pro 
1555 1560 1565 

Ser Ser Gly Pro Pro Ser Ser Ser Leu Glu Leu Leu Ala Ser Leu Thr 
1570 1575 1580 
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Pro Glu Ala Phe Ser Leu Asp Ser Ser Leu Arg Gly Lys Gin Arg Met 
585 1590 1595 160 

Ser Lys His Asn Phe Leu Gin Ala His Asn Gly Gin Gly Leu Arg Ala 
1605 1610 1615 

Thr Arg Pro Ser Asp Asp Pro Leu Ser Leu Leu Asp Pro Leu Trp Thr 
1620 1625 1630 

Leu Asn Lys Thr 
1635 



<210> 3 
<211> 9309 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> exon 

<222> (529).. (656) 

<220> 

<221> exon 

<222> (881).. (959) 

<220> 

<221> exon 

<222> (1625).. (1674) 
<220> 

<221> exon 

<222> (1791).. (1922) 
<220> 

<221> exon 

<222> (2201).. (2281) 
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<220> 

<221> exon 

<222> (2357).. (2488) 
<220> 

<221> exon 

<222> (2579).. (2626) 
<220> 

<221> exon 

<222> (3006).. (3062) 
<220> 

<221> exon 

<222> (3185).. (3243) 
<220> 

<221> exon 

<222> (3381).. (3460) 
<220> 

<221> exon 

<222> (3573).. (3687) 
<220> 

<221> exon 

<222> (3766).. (3831) 
<220> 

<221> exon 

<222> (4221).. (4366) 
<220> 

<221> exon 

<222> (4652).. (4963) 
<220> 
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<221> exon 

<222> (5039).. (5193) 

<220> 

<221> exon 

<222> (5293).. (5444) 
<220> 

<221> exon 

<222> (5531).. (5710) 

<220> 

<221> exon 

<222> (5804).. (7562) 

<220> 

<221> exon 

<222> (7657).. (7841) 

<220> 

<221> exon 

<222> (7968).. (8072) 

<220> 

<221> exon 

<222> (8157).. (8295) 

<220> 

<221> exon 

<222> (8388).. (8501) 

<220> 

<221> exon 

<222> (8580).. (9309) 

<220> 

<221> intron 
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<222> (1)..(528) 
<220> 

<221> intron 
<222> (657).. (880) 

<220> 

<221> intron 
<222> (958).. (1624) 

<220> 

<221> intron 

<222> (1675).. (1790) 

<220> 

<221> intron 

<222> (1923).. (2200) 

<220> 

<221> intron 

<222> (2282).. (2356) 

<220> 

<221> intron 

<222> (2488).. (2578) 

<220> 

<221> intron 

<222> (2627).. (3005) 

<220> 

<221> intron 

<222> (3063).. (3184) 

<220> 

<221> intron 

<222> (3244).. (3380) 
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<220> 

<221> intron 

<222> (3461).. (3572) 

<220> 

<221> intron 

<222> (3688).. (3765) 

<220> 

<221> intron 

<222> (3832).. (4220) 

<220> 

<221> intron 

<222> (4367).. (4651) 

<220> 

<221> intron 

<222> (4964).. (5038) 

<220> 

<221> intron 

<222> (5194).. (5292) 

<220> 

<221> intron 

<222> (5445).. (5530) 

<220> 

<221> intron 

<222> (5711).. (5803) 

<220> 

<221> intron 

<222> (7563).. (7656) 
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<220> 

<221> intron 

<222> (7842).. (7967) 

<220> 

<221> intron 

<222> (8073).. (8156) 

<220> 

<221> intron 

<222> (8296).. (8387) 

<220> 

<221> intron 

<222> (8502).. (8579) 

<400> 42 

gttgcaaatg ttttcagatg tcttgagatg gggctgggca cagtggttca tgcctgtaat 60 

cccagcactt cgagaggctg aggcgggtgg atcacaagtt caagtgttcg agaccagcct 120 

ggccaaaatg ggaaacccgc cttctactaa aaatacaaaa ttagccaggc atggtggcgt 180 

gtgcctgtag tctcagctaa ttgggaggct gaggcaggag aattgcttga acccaggagg 240 

ttgcagtgaa tactgcattc cagcctgggt gacagaatga gactcttttt tttttttttt 300 

tttaaaaaag gaaaaactat gtgggataga ttcagtcggc cagctgccag cctggcttgt 360 

ggaatgtttt gttgaacgac tataggtata gccatggact ttttgggatc ccttggtgtg 420 

tgcagtcggc cagctgtgat gcattttcct ggcatttgtg agttagctgg cctgcgtgtc 480 

cactgcccca tatgacaaca ggcctgcttc tcccatcctg ccccccag aat get gtc 537 

Asn Ala Val 
1 
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cgt gtc cca cga gac ttt gag ggc tgt agt gtc etc cgc aag tac etc 585 
Arg Val Pro Arg Asp Phe Glu Gly Cys Ser Val Leu Arg Lys Tyr Leu 
5 10 15 

ggc cag ctt cat tac ctg cag agt egg gtc ccc atg ggc teg ggc cag 633 
Gly Gin Leu His Tyr Leu Gin Ser Arg Val Pro Met Gly Ser Gly Gin 
20 25 30 35 

gag gec get gtc cct gtc acc tg gtgagagccg caggcagggc tggaggatcc 686 
Glu Ala Ala Val Pro Val Thr Trp 
40 

caeggggagt ctgggtggtg ggggtgctcc tcccctccct tcccccttct ccttgctgca 746 

taggatggga atggcctcat atggtccccc caggcctccc cacatcccca caatggggtg 806 

tttagtcccc ttacctaatc tcagggccct ggctagctcc tgeccttgag ataagtgggg 866 

tgccatgtct gcag g aca gag ate ttc tea ggc aag tct gtg gec cat gag 917 
Thr Glu He Phe Ser Gly Lys Ser Val Ala His Glu 
45 50 55 

gac ate aag tac gag cag gec tgt att etc tac aac ctt g gtgagctgee 967 
Asp He Lys Tyr Glu Gin Ala Cys He Leu Tyr Asn Leu 
60 65 

tgatcccttc ccccggccct actccccagt cctgccagcc tagctttcag ctcttcagat 1027 

ggccacaaag gcagtgggct gataaaggga ggactccagg attcccgccc ctccactgac 1087 

ctccccacag ccctgccagc tcctccactg ttttctgggc tgggcccgtg gggagectet 1147 

getggggega ggctctactg ggctggctgc cacacagagt tgccactgtg tgctctgtct 1207 

gggagagagg gcctttcttc tttgactgga cagcccctcc ccactgtggt tttgggctgc 1267 

ttcaggcagg aggagagtgt ggctggcctc agcttaccct gctagtcagc ettagectgg 1327 
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ctcaagggag aagcttgggg agccccagag ttctgtgcaa acatccctga agcttcaaga 1387 

ttggacccct tggacaggag cccttccatc ctctgccaaa tgcagagcag gagactgagg 1447 

gctgggcagg acttctgagt ttccctgttc cctccagctt gggtgtcctt ggactcgttg 1507 

ccctggttct cagagccatg ttgtcctgat tgtggataac agcagtgccc cctctgtctc 1567 

accttcacat gggtgtgagc agccccaggc ccctaacact gtcccctccc tccccag ga 1626 

Gly 

gcg ctg cac tec atg ctg ggg gec atg gac aag egg gtg tct gag gag 1674 
Ala Leu His Ser Met Leu Gly Ala Met Asp Lys Arg Val Ser Glu Glu 
70 75 8 o 85 

gtgaggagag gggcagtagt ggaacatgtg gacataccag ggaggggcag cctcccaagt 1734 

atggatgaat cctgacccat ggagtggaca caggccatcc tcccactccc tcccag ggc 1793 

Gly 

atg aag gtc tec tgt acc cat ttc cag tgc gca gec ggc gec ttc gec 1841 
Met Lys Val Ser Cys Thr His Phe Gin Cys Ala Ala Gly Ala Phe Ala 
90 95 100 

tac eta egg gag cac ttc cct caa gec tac age gtc gac atg age cgc 1889 
Tyr Leu Arg Glu His Phe Pro Gin Ala Tyr Ser Val Asp Met Ser Arg 
105 HO H5 

cag ate ctt acg etc aac gtc aac etc atg ctg gtgaggaggc gccctggttg 1942 
Gin He Leu Thr Leu Asn Val Asn Leu Met Leu 
120 125 

gagtggagtt gaatccaggg aaggggatgg ccagggaggg ggcagttggg cctggatcct 2002 

ggaccaaggc agtgagggac aagcaagggg ccttggcttt gttgaatcag gagcaeggtg 2062 
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gtgctgcttg gagtgggggc agctggggga gagggcagtg aagagggatc cctcagtctg 2122 

cccctgggga aggataaagg gaaggggaag cgggaggcct tgggtgagcg agggagtgca 2182 

cctcacgtgt cgccccag ggc cag get cag gag tgc etc ctg gag aag teg 2233 
Gly Gin Ala Gin Glu Cys Leu Leu Glu Lys Ser 
130 135 HO 

atg ttg gac aac agg aag age ttt ctg gtg gec cgc ate agt gca cag 2281 
Met Leu Asp Asn Arg Lys Ser Phe Leu Val Ala Arg He Ser Ala Gin 
145 150 155 

gtagggaegg ggctgagggg aggccttcac tttactgctg actcccccac teattgggee 2341 

ccaccctgtt ctcag gtg gta gat tac tac aag gag gca tgc egg gec ttg 2392 
Val Val Asp Tyr Tyr Lys Glu Ala Cys Arg Ala Leu 
160 165 

gag aac ccc gac act gec tea ctg ctg ggc egg ate cag aag gac tgg 2440 
Glu Asn Pro Asp Thr Ala Ser Leu Leu Gly Arg He Gin Lys Asp Trp 
170 175 180 

aag aaa ctt gtg cag atg aag ate tac tac ttc gca gec gtg get cat 2488 
Lys Lys Leu Val Gin Met Lys He Tyr Tyr Phe Ala Ala Val Ala His 
185 190 195 200 

gtgagggect ggggccccag ggcggggcag ggcggggctg agtggccaca gctcaggaag 2548 

caagtcgtgg cgtctcttct tctttcccag ctg cac atg gga aag cag gee gag 2602 

Leu His Met Gly Lys Gin Ala Glu 
205 

gag cag cag aag ttc ggg gag egg gtgagctaca gcgaggaggg gactggggac 2656 
Glu Gin Gin Lys Phe Gly Glu Arg 
210 215 
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caatggcagc cttcagtgag atgccggtgt gctcccgctc cttacacacc atggggtggc 2716 

cttctctgtc tcaccctggc catcaccctg ctggaggcct ggtgtcttaa gtgttgtccc 2776 

atctgtgcag ccctcgtccc tcggggtctg aggaggtggg gcaggctcca tacagagcag 2836 

gtggctgggg cagggtgtgg cgccaccttg ctgctgttgg ctggggtggt gcccggctgc 2896 

ctcctgagct gcttgtcatc tgatggacag gcagggccgg gtgggaggca ggaggagaaa 2956 

gSgtccaagc agaggaggac agagcaggct ttcctgccac cctccacag gtt gca tac 3014 

Val Ala Tyr 

ttc cag age gec ctg gac aag ccc aat gaa gec ate aag ttg gee aag 3062 
Phe Gin Ser Ala Leu Asp Lys Pro Asn Glu Ala He Lys Leu Ala Lys 
220 225 230 235 

gtaaagctga ggaaggcctg gctgccctga gggtatagga gcaagcccgg taggactgag 3122 

ggggtgtcct ggtgccagcc ttggttagtg ctaaggcccc acccctgtcc ctaaccccac 3182 

ag ggc cag cct gac act gtg caa gac gcg ctt cgc ttc act atg gat 3229 
Gly Gin Pro Asp Thr Val Gin Asp Ala Leu Arg Phe Thr Met Asp 
240 245 250 

gtc att ggg gga aa gtgagtctgt gggggtggcc ctggttccct ctttttgtga 3283 
Val He Gly Gly Lys 
255 

agggtcttgt ccctctgctg gcatctacat gggaagtagg ttctggatcc ccacggacac 3343 

cccgtgactg cccactcccc ctgctcctga tccccag g tac aat tct gec aag 3396 

Tyr Asn Ser Ala Lys 
260 

aag gac aac gac ttc att tac cat gag get gtc cca gca ttg gac ace 3444 
Lys Asp Asn Asp Phe He Tyr His Glu Ala Val Pro Ala Leu Asp Thr 
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265 270 275 

ctt cag cct gta aaa g gtcggggagc tgagaggtgg gggcagaggt gacggtgggg 3500 
Leu Gin Pro Val Lys 
280 

tggggacagg acacaggagg ctgcctcaag gactctgcgt gggcctgatc tccacaattc 3560 

ccaccccccc ag ga gcc ccc ttg gtg aag ccc ttg cca gtg aac ccc aca 3610 
Gly Ala Pro Leu Val Lys Pro Leu Pro Val Asn Pro Thr 
285 290 

gac cca get gtt aca ggc cct gac ate ttt gcc aaa ctg gta ccc atg 3658 
Asp Pro Ala Val Thr Gly Pro Asp He Phe Ala Lys Leu Val Pro Met 
295 300 305 310 

get gcc cac gag gcc teg tea ctg tac ag gtgggtggag ggtggcacag 3707 
Ala Ala His Glu Ala Ser Ser Leu Tyr Ser 
315 320 

agggaggtgg ggtgtcttga gatgtgggtc ttcagcaaat gctctgtcgc ttctgcag t 3766 

gag gag aag gcc aag ctg etc egg gag atg atg gcc aag att gag gac 3814 
Glu Glu Lys Ala Lys Leu Leu Arg Glu Met Met Ala Lys lie Glu Asp 
325 330 335 

aag aat gag gtc ctg ga gtgagtgtgg gacttgggca gggaggcgga 3861 
Lys Asn Glu Val Leu Glu 
340 

ggcaggcagc acttcccggg cctctggggg ccccagggct gectatgetg ggagaggaat 3921 

gaaatgtcca ttccaaacag gtttcccaat gctgccttcc cgcccggggt ggtggggcta 3981 

gtgtgtaagg caggagtcat gtcttgggag gaggaggtgc cttctgttcc actgtttcca 4041 

gcagtgccct gggcatgttc tgtgagacca ggccagacct ggtagtaggg gtccgaggtc 4101 
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acaatttgct ctctgctgag acctcagatt gagtggtgag gcttgcccta gcggctcctt 4161 

tgacatggtc agagttggat cagcacccag cacccacctg gccctgttgc tccccacag 4220 

c cag ttc atg gat tea atg cag ttg gat ccc gag acg gtg gac aac ctt 4269 
Gin Phe Met Asp Ser Met Gin Leu Asp Pro Glu Thr Val Asp Asn Leu 
345 350 355 



gat gec tac age cac ate cca ccc cag etc atg gag aag tgc gcg get 4317 
Asp Ala Tyr Ser His lie Pro Pro Gin Leu Met Glu Lys Cys Ala Ala 
360 365 370 



etc age gtc egg ccc gac act gtc agg aac ctt gta cag tec atg caa g 4366 
Leu Ser Val Arg Pro Asp Thr Val Arg Asn Leu Val Gin Ser Met Gin 
375 380 385 390 

gtgagtaagg ggcagagcaa gcaggtggaa gggagtgtgg aggtcatcta ctgtggcctc 4426 

ctccgtgtcc ctggtcactg aggatggaga ctgcacccct ctaggccctg gcttgggcat 4486 

ccacacccac tcctctgaat cagcatacct cttgcaccct gctcagtgtg cgctgggcct 4546 

cacttaagcc ctgacctgag ggggcggttc tgtctcttgg gggaggggee catgggtgcc 4606 

cggtcagcct gectcagggg ctgcctgtac aatccacaac cccag tg ctg tea ggt 4662 

Val Leu Ser Gly 

gtg ttc acg gat gtg gag get tec ctg aag gac ate aga gat ctg ttg 4710 
Val Phe Thr Asp Val Glu Ala Ser Leu Lys Asp He Arg Asp Leu Leu 
395 400 405 410 

gag gag gat gag ctg eta gag cag aag ttt cag gag gcg gtg ggc cag 4758 
Glu Glu Asp Glu Leu Leu Glu Gin Lys Phe Gin Glu Ala Val Gly Gin 
415 420 425 



Sea ggg gec ate tec ate acc tec aag get gag ctg gca gag gtg agg 4806 
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Ala Gly Ala He Ser He Thr Ser Lys Ala Glu Leu Ala Glu Val Arg 
430 435 440 

cga gaa tgg gcc aag tac atg gaa gtc cat gag aag gcc tec ttc acc 4854 
Arg Glu Trp Ala Lys Tyr Met Glu Val His Glu Lys Ala Ser Phe Thr 
445 450 455 

aac agt gag ctg cac cgt gcc atg aac ctg cac gtc ggc aac ctg cgc 4902 
Asn Ser Glu Leu His Arg Ala Met Asn Leu His Val Gly Asn Leu Arg 
460 465 470 

ctg etc age ggg ccg ctt gac cag gtc egg get gcc ctg ccc aca ccg 4950 
Leu Leu Ser Gly Pro Leu Asp Gin Val Arg Ala Ala Leu Pro Thr Pro 
475 480 485 490 

gcc etc tec cca g gtgagcccca ccagacccca ttgggagact cgagctgggg 5003 
Ala Leu Ser Pro 

gtttctctgg cctcaccgac cactgctgcc cacag ag gac aag gcc gtg ctg caa 5058 

Glu Asp Lys Ala Val Leu Gin 
495 500 

aac eta aag cgc ate ctg get aag gtg cag gag atg egg gac cag cgc 5106 
Asn Leu Lys Arg He Leu Ala Lys Val Gin Glu Met Arg Asp Gin Arg 
505 510 515 

gtg tec ctg gag cag cag ctg cgt gag ctt ate cag aaa gat gac ate 5154 
Val Ser Leu Glu Gin Gin Leu Arg Glu Leu He Gin Lys Asp Asp He 
520 525 530 

act gcc teg ctg gtc acc aca gac cac tea gag atg aag gtgggctggg 5203 
Thr Ala Ser Leu Val Thr Thr Asp His Ser Glu Met Lys 
535 540 545 

tgagcagggt agaggggctc tggctccggg ccccaccctt aggagtcgag gecctgagtg 5263 

tccgtccctg gcccccaccc cttcctcag aag ttg ttc gag gag cag ctg aaa 5316 
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Lys Leu Phe Glu Glu Gin Leu Lys 
550 

aag tat gac cag ctg aag gtg tac ctg gag cag aac ctg gcc gcc cag 5364 
Lys Tyr Asp Gin Leu Lys Val Tyr Leu Glu Gin Asn Leu Ala Ala Gin 
555 560 565 570 

gac cgt gtc etc tgt gca ctg aca gag gcc aac gtg cag tac gca gcc 5412 
Asp Arg Val Leu Cys Ala Leu Thr Glu Ala Asn Val Gin Tyr Ala Ala 
575 580 585 



gtg egg egg gta etc age gac ttg gac 
Val Arg Arg Val Leu Ser Asp Leu Asp 
590 595 



caa aa gtcagtgccc agtcctctgt 5464 
Gin Lys 



cctttcccgg agccacctgg agcccagccc catggttcac ctggagctgg cccttctgcc 5524 

caccag g tgg aac tec acg ctg cag ace ctg gtg gcc teg tat gaa gcc 5573 
Trp Asn Ser Thr Leu Gin Thr Leu Val Ala Ser Tyr Glu Ala 
600 605 610 

tat gag gac ctg atg aag aag teg cag gag ggc agg gac ttc tac gca 5621 
Tyr Glu Asp Leu Met Lys Lys Ser Gin Glu Gly Arg Asp Phe Tyr Ala 
615 620 625 

gat ctg gag age aag gtg get get ctg ctg gag cgc acg cag tec ace 5669 
Asp Leu Glu Ser Lys Val Ala Ala Leu Leu Glu Arg Thr Gin Ser Thr 
630 635 640 

tgc cag gcc cgc gag get gcc cgc cag cag etc ctg gac ag gtttgtgtgg 5720 
Cys Gin Ala Arg Glu Ala Ala Arg Gin Gin Leu Leu Asp Arg 
645 650 655 

ccctggggct gtggtgcggt tegggtccag acaggctggg gtgatgggag cctggcccca 5780 

ctttttcctt gcctgttgca cag g gag ctg aag aag aag ccg ccg cca egg 5831 

Glu Leu Lys Lys Lys Pro Pro Pro Arg 
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660 665 

ccc aca gcc cca aag ccg ctg ctg ccc cgc agg gag gag agt gag gca 5879 
Pro Thr Ala Pro Lys Pro Leu Leu Pro Arg Arg Glu Glu Ser Glu Ala 
670 675 680 

gtg gaa gca gga gac ccc cct gag gag ctg cgc age etc ccc cct gac 5927 
Val Glu Ala Gly Asp Pro Pro Glu Glu Leu Arg Ser Leu Pro Pro Asp 
685 690 695 

atg gtg get ggc cca cga ctg cct gac acc ttc ctg gga agt gcc acc 5975 
Met Val Ala Gly Pro Arg Leu Pro Asp Thr Phe Leu Gly Ser Ala Thr 
700 705 710 

ccg etc cac ttt cct ccc age ccc ttc ccc age tec aca ggc cca gga 6023 
Pro Leu His Phe Pro Pro Ser Pro Phe Pro Ser Ser Thr Gly Pro Gly 
715 720 725 730 

ccc cac tat etc tea ggc ccc ttg ccc cct ggt acc tac teg ggc ccc 6071 
Pro His Tyr Leu Ser Gly Pro Leu Pro Pro Gly Thr Tyr Ser Gly Pro 
735 740 745 

acc cag ctg ata cag ccc agg gcc cca ggg ccc cat gca atg ccc gta 6119 
Thr Gin Leu He Gin Pro Arg Ala Pro Gly Pro His Ala Met Pro Val 
750 755 760 

gca cct ggg cct gcc etc tac cca gcc cct gca tac aca ccg gag ctg 6167 
Ala Pro Gly Pro Ala Leu Tyr Pro Ala Pro Ala Tyr Thr Pro Glu Leu 
765 770 775 

ggc ctt gtg ccc cga tec tec cca cag cat ggc gtg gtg age agt ccc 6215 
Gly Leu Val Pro Arg Ser Ser Pro Gin His Gly Val Val Ser Ser Pro 
780 785 790 

tat gtg ggg gta ggg ccg gcc cca cca gtt gca ggt etc ccc teg gcc 6263 
Tyr Val Gly Val Gly Pro Ala Pro Pro Val Ala Gly Leu Pro Ser Ala 
79 5 800 805 810 
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cca cct cct caa ttc tea ggc ccc gag ttg gec atg gcg gtt egg cca 6311 
Pro Pro Pro Gin Phe Ser Gly Pro Glu Leu Ala Met Ala Val Arg Pro 
815 820 825 

gee ace ace aca gta gat age ate cag gcg ccc ate ccc age cac aca 6359 
Ala Thr Thr Thr Val Asp Ser He Gin Ala Pro He Pro Ser His Thr 
830 835 840 

gec cca egg cca aac ccc acc cct get cct ccc ccg ccc tgc ttc cct 6407 
Ala Pro Arg Pro Asn Pro Thr Pro Ala Pro Pro Pro Pro Cys Phe Pro 
845 850 855 

gtg ccc cca ccg cag cca ctg ccc acg cct tac acc tac cct gca ggg 6455 
Val Pro Pro Pro Gin Pro Leu Pro Thr Pro Tyr Thr Tyr Pro Ala Gly 
860 865 870 

get aag caa ccc ate cca gca cag cac cac ttc tct tct ggg ate ccc 6503 
Ala Lys Gin Pro He Pro Ala Gin His His Phe Ser Ser Gly He Pro 
875 880 885 890 

gca ggt ttt cca gec cca agg att ggg ccc cag ccc cag ccc cat cct 6551 
Ala Gly Phe Pro Ala Pro Arg He Gly Pro Gin Pro Gin Pro His Pro 
895 900 905 

cag ccc cat cct tea caa gcg ttt ggg cct cag ccc cca cag cag ccc 6599 
Gin Pro His Pro Ser Gin Ala Phe Gly Pro Gin Pro Pro Gin Gin Pro 
910 915 920 

ctt cca etc cag cat cca cat etc ttc cca ccc cag gec cca gga etc 6647 
Leu Pro Leu Gin His Pro His Leu Phe Pro Pro Gin Ala Pro Gly Leu 
925 930 935 

eta ccc cca caa tec ccc tac ccc tat gee cct cag cct ggg gtc ctg 6695 
Leu Pro Pro Gin Ser Pro Tyr Pro Tyr Ala Pro Gin Pro Gly Val Leu 
940 945 950 
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ggg cag ccg cca ccc ccc eta cac acc cag etc tac cca ggt ccc get 6743 
Gly Gin Pro Pro Pro Pro Leu His Thr Gin Leu Tyr Pro Gly Pro Ala 
955 960 965 970 

caa gac cct ctg cca gee cac tea ggg get ctg cct ttc ccc age cct 6791 
Gin Asp Fvo Leu Pro Ala His Ser Gly Ala Leu Pro Phe Pro Ser Pro 
975 980 985 

ggg ccc cct cag cct ccc cat ccc cca ctg gca tat ggt cct gee cct 6839 
Gly Pro Pro Gin Pro Pro His Pro Pro Leu Ala Tyr Gly Pro Ala Pro 
990 995 1000 

tct acc aga ccc atg ggc ccc cag gca gee cct ctt acc att cga ggg 6887 
Ser Thr Arg Pro Met Gly Pro Gin Ala Ala Pro Leu Thr He Arg Gly 
1005 1010 1015 

ccc teg tct get ggc cag tec acc cct agt ccc cac ctg gtg cct tea 6935 
Pro Ser Ser Ala Gly Gin Ser Thr Pro Ser Pro His Leu Val Pro Ser 
1020 1025 1030 

cct gec cca tct cca ggg cct ggt ccg gta ccc cct cgc ccc cca gca 6983 
Pro Ala Pro Ser Pro Gly Pro Gly Pro Val Pro Pro Arg Pro Pro Ala 
1035 1040 1045 1050 

gca gaa cca ccc cct tgc ctg cgc cga ggc gee gca get gca gac ctg 7031 
Ala Glu Pro Pro Pro Cys Leu Arg Arg Gly Ala Ala Ala Ala Asp Leu 
1055 1060 1065 

etc tec tec age ccg gag age cag cat ggc ggc act cag tct cct ggg 7079 
Leu Ser Ser Ser Pro Glu Ser Gin His Gly Gly Thr Gin Ser Pro Gly 
1070 1075 1080 

ggt ggg cag ccc ctg ctg cag ccc acc aag gtg gat gca get gag ggt 7127 
Gly Gly Gin Pro Leu Leu Gin Pro Thr Lys Val Asp Ala Ala Glu Gly 
1085 1090 1095 

cgt egg ccg cag gec ctg egg ctg att gag egg gac ccc tat gag cat 7175 
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Arg Arg Pro Gin Ala Leu Arg Leu He Glu Arg Asp Pro Tyr Glu His 
1100 1105 1110 

cct gag agg ctg egg cag ttg cag cag gag ctg gag gec ttt egg ggt 7223 
Pro Glu Arg Leu Arg Gin Leu Gin Gin Glu Leu Glu Ala Phe Arg Gly 
1115 1120 1125 1130 

cag ctg ggg gat gtg gga get ctg gac act gtc tgg cga gag ctg caa 7271 
Gin Leu Gly Asp Val Gly Ala Leu Asp Thr Val Trp Arg Glu Leu Gin 
1135 1140 1145 

gat gcg cag gaa cat gat gec cga ggc cgt tec ate gec att gec cgc 7319 
Asp Ala Gin Glu His Asp Ala Arg Gly Arg Ser He Ala He Ala Arg 
1150 1155 1160 

tgc tac tea ctg aag aac egg cac cag gat gtc atg ccc tat gac agt 7367 
Cys Tyr Ser Leu Lys Asn Arg His Gin Asp Val Met Pro Tyr Asp Ser 
1165 1170 1175 

aac cgt gtg gtg ctg cgc tea ggc aag gat gac tac ate aat gec age 7415 
Asn Arg Val Val Leu Arg Ser Gly Lys Asp Asp Tyr He Asn Ala Ser 
1180 1185 1190 

tgc gtg gag ggg etc tec cca tac tgc ccc ccg eta gtg gca ace cag 7463 
Cys Val Glu Gly Leu Ser Pro Tyr Cys Pro Pro Leu Val Ala Thr Gin 
1195 1200 1205 1210 

gec cca ctg cct ggc aca get get gac ttc tgg etc atg gtc cat gag 7511 
Ala Pro Leu Pro Gly Thr Ala Ala Asp Phe Trp Leu Met Val His Glu 
1215 1220 1225 

cag aaa gtg tea gtc att gtc atg ctg gtt tct gag get gag atg gag 7559 
Gin Lys Val Ser Val He Val Met Leu Val Ser Glu Ala Glu Met Glu 
1230 1235 1240 

aag gtgagaagag gggtgggtgc ccccgaggca gtgtggggtg gcagggcagg 7612 
Lys 

36/72 



WO 00/63392 



PCT/JP00/02455 



ggatcctgga aaaccaggtc tgtcttggct tatctgtccc tcag caa aaa gtg gca 7668 

Gin Lys Val Ala 
1245 

cgc tac ttc ccc acc gag agg ggc cag ccc atg gtg cac ggt gcc ctg 7716 
Arg Tyr Phe Pro Thr Glu Arg Gly Gin Pro Met Val His Gly Ala Leu 
1250 1255 1260 

age ctg gca ttg age age gtc cgc age acc gaa acc cat gtg gag cgc 7764 
Ser Leu Ala Leu Ser Ser Val Arg Ser Thr Glu Thr His Val Glu Arg 
1265 1270 1275 

gtg ctg age ctg cag ttc cga gac cag age etc aag cgc tct ctt gtg 7812 
Val Leu Ser Leu Gin Phe Arg Asp Gin Ser Leu Lys Arg Ser Leu Val 
1280 1285 1290 1295 

cac ctg cac ttc ccc act tgg cct gag tt gtgagtccac tgctctggat 7861 
His Leu His Phe Pro Thr Trp Pro Glu Leu 
1300 1305 

ggtggttggg ggtctaagtg ctgtccagtc cttggtgctg ggagggatga gagectcagg 7921 

teaggectgg ctcataggct cttcctggcc ccatcctgtc ccacag a ggc ctg ccc 7977 

Gly Leu Pro 

gac age ccc age aac ttg ctg cgc ttc ate cag gag gtg cac gca cat 8025 
Asp Ser Pro Ser Asn Leu Leu Arg Phe He Gin Glu Val His Ala His 
1310 1315 1320 

tac ctg cat cag egg ccg ctg cac acg ccc ate att gtg cac tgc ag 8072 
Tyr Leu His Gin Arg Pro Leu His Thr Pro lie lie Val His Cys Ser 
1325 1330 1335 1340 

gtagagggtg ggcctgaggg tctctcctct atgggctctt ggcctagcct cataccccgg 8132 

cctcataacc ccttcttggc acag c tct ggt gtg ggc cgc acg gga gcc ttt 8184 
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Ser Gly Val Gly Arg Thr Gly Ala Phe 
1345 

gca ctg etc tat gca get gtg cag gag gtg gag get ggg aac gga ate 8232 
Ala Leu Leu Tyr Ala Ala Val Gin Glu Val Glu Ala Gly Asn Gly He 
1350 1355 1360 1365 

cct gag ctg cct cag ctg gtg egg cgc atg egg cag cag aga aag cac 8280 
Pro Glu Leu Pro Gin Leu Val Arg Arg Met Arg Gin Gin Arg Lys His 
1370 1375 1380 

atg ctg cag gag aag gtgatgatct gggcatatgg ggctgggatg ggccttctgt 8335 
Met Leu Gin Glu Lys 
1385 

cccagggtga cgggcccctg cccagctgac ctggccaaat gcacctgtgc ag ctg cac 8393 

Leu His 

etc agg ttc tgc tat gag gca gtg gtg aga cac gtg gag cag gtc ctg 8441 
Leu Arg Phe Cys Tyr Glu Ala Val Val Arg His Val Glu Gin Val Leu 
1390 1395 1400 

cag cgc cat ggt gtg cct cct cca tgc aaa ccc ttg gec agt gca age 8489 
Gin Arg His Gly Val Pro Pro Pro Cys Lys Pro Leu Ala Ser Ala Ser 
1405 1410 1415 1420 

ate age cag aag gtgaggaagg ttccgtggaa gctgctggga gagccacagc 8541 
He Ser Gin Lys 

cttgggaatc cctctcctca ctcactctgt cttctcag aac cac ctt cct cag gac 8597 

Asn His Leu Pro Gin Asp 
1425 1430 

tec cag gac ctg gtc etc ggt ggg gat gtg ccc ate age tec ate cag 8645 
Ser Gin Asp Leu Val Leu Gly Gly Asp Val Pro He Ser Ser He Gin 
1435 1440 1445 
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gcc acc att gcc aag etc age att egg cct cct ggg ggg ttg gag tec 8693 
Ala Thr He Ala Lys Leu Ser He Arg Pro Pro Gly Gly Leu Glu Ser 
1450 1455 1460 

ccg gtt gcc age ttg cca ggc cct gca gag ccc cca ggc etc ccg cca 8741 
Pro Val Ala Ser Leu Pro Gly Pro Ala Glu Pro Pro Gly Leu Pro Pro 
1465 1470 1475 

gcc age etc cca gag tct acc cca ate cca tct tec tec cca ccc ccc 8789 
Ala Ser Leu Pro Glu Ser Thr Pro lie Pro Ser Ser Ser Pro Pro Pro 
.1480 1485 1490 

ctt tec tec cca eta cct gag get ccc cag cct aag gag gag ccg cca 8837 
Leu Ser Ser Pro Leu Pro Glu Ala Pro Gin Pro Lys Glu Glu Pro Pro 
1495 1500 1505 1510 

gtg cct gaa gcc ccc age teg ggg ccc ccc tec tec tec ctg gaa ttg 8885 
Val Pro Glu Ala Pro Ser Ser Gly Pro Pro Ser Ser Ser Leu Glu Leu 
1515 1520 1525 

ctg gcc tec ttg acc cca gag gcc ttc tec ctg gac age tec ctg egg 8933 
Leu Ala Ser Leu Thr Pro Glu Ala Phe Ser Leu Asp Ser Ser Leu Arg 
1530 1535 1540 

ggc aaa cag egg atg age aag cat aac ttt ctg cag gcc cat aac ggg 8981 
Gly Lys Gin Arg Met Ser Lys His Asn Phe Leu Gin Ala His Asn Gly 
1545 1550 1555 

caa ggg ctg egg gcc acc egg ccc tct gac gac ccc etc age ctt ctg 9029 
Gin Gly Leu Arg Ala Thr Arg Pro Ser Asp Asp Pro Leu Ser Leu Leu 
1560 1565 1570 

gat cca etc tgg aca etc aac aag acc tgaacaggtt ttgcctacct 9076 
Asp Pro Leu Trp Thr Leu Asn Lys Thr 
1575 1580 

ggtccttaca ctacatcatc atcatctcat gcccacctgc ccacacccag cagagcttct 9136 
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cagtgggcac agtctcttac tcccatttct gctgcctttg gccctgcctg gcccagcctg 9196 
cacccctgtg gggtggaaat gtactgcagg ctctgggtca ggttctgctc ctttatggga 9256 
cccgacattt ttcagctctt tgctattgaa ataataaacc accctgttct gtg 9309 



<210> 4 
<211> 4022 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(3759) 

<400> 4 

atg gcc aag att gag gac aag aat gag gtc ctg gac cag ttc atg gat 48 
Met Ala Lys He Glu Asp Lys Asn Glu Val Leu Asp Gin Phe Met Asp 
15 10 15 

tea atg cag ttg gat ccc gag acg gtg gac aac ctt gat gcc tac age 96 
Ser Met Gin Leu Asp Pro Glu Thr Val Asp Asn Leu Asp Ala Tyr Ser 
20 25 30 

cac ate cca ccc cag etc atg gag aag tgc gcg get etc age gtc egg 144 
His lie Pro Pro Gin Leu Met Glu Lys Cys Ala Ala Leu Ser Val Arg 
35 40 45 

ccc gac act gtc agg aac ctt gta cag tec atg caa gtg ctg tea ggt 192 
Pro Asp Thr Val Arg Asn Leu Val Gin Ser Met Gin Val Leu Ser Gly 
50 55 60 

gtg ttc acg gat gtg gag get tec ctg aag gac ate aga gat ctg ttg 240 
Val Phe Thr Asp Val Glu Ala Ser Leu Lys Asp He Arg Asp Leu Leu 
65 70 75 80 

gag gag gat gag ctg eta gag cag aag ttt cag gag gcg gtg ggc cag 288 
Glu Glu Asp Glu Leu Leu Glu Gin Lys Phe Gin Glu Ala Val Gly Gin 
85 90 95 
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gca ggg gcc ate tec ate ace tec aag get gag ctg gca gag gtg agg 336 
Ala Gly Ala He Ser He Thr Ser Lys Ala Glu Leu Ala Glu Val Arg 
100 105 110 

cga gaa tgg gcc aag tac atg gaa gtc cat gag aag gcc tec ttc acc 384 
Arg Glu Trp Ala Lys Tyr Met Glu Val His Glu Lys Ala Ser Phe Thr 
115 120 125 

aac agt gag ctg cac cgt gcc atg aac ctg cac gtc ggc aac ctg cgc 432 
Asn Ser Glu Leu His Arg Ala Met Asn Leu His Val Gly Asn Leu Arg 
130 135 140 

ctg etc age ggg ccg ctt gac cag gtc egg get gcc ctg ccc aca ccg 480 
Leu Leu Ser Gly Pro Leu Asp Gin Val Arg Ala Ala Leu Pro Thr Pro 
145 150 155 160 

gcc etc tec cca gag gac aag gcc gtg ctg caa aac eta aag cgc ate 528 
Ala Leu Ser Pro Glu Asp Lys Ala Val Leu Gin Asn Leu Lys Arg He 
165 170 175 

ctg get aag gtg cag gag atg egg gac cag cgc gtg tec ctg gag cag 576 
Leu Ala Lys Val Gin Glu Met Arg Asp Gin Arg Val Ser Leu Glu Gin 
180 185 190 

cag ctg cgt gag ctt ate cag aaa gat gac ate act gcc teg ctg gtc 624 
Gin Leu Arg Glu Leu He Gin Lys Asp Asp lie Thr Ala Ser Leu Val 
195 200 205 

acc aca gac cac tea gag atg aag aag ttg ttc gag gag cag ctg aaa 672 
Thr Thr Asp His Ser Glu Met Lys Lys Leu Phe Glu Glu Gin Leu Lys 
210 215 220 

aag tat gac cag ctg aag gtg tac ctg gag cag aac ctg gcc gcc cag 720 
Lys Tyr Asp Gin Leu Lys Val Tyr Leu Glu Gin Asn Leu Ala Ala Gin 
225 230 235 240 

gac cgt gtc etc tgt gca ctg aca gag gcc aac gtg cag tac gca gcc 768 
Asp Arg Val Leu Cys Ala Leu Thr Glu Ala Asn Val Gin Tyr Ala Ala 
245 250 255 

gtg egg egg gta etc age gac ttg gac caa aag tgg aac tec acg ctg 816 
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Val Arg Arg Val Leu Ser Asp Leu Asp Gin Lys Trp Asn Ser Thr Leu 
260 265 270 

cag acc ctg gtg gcc teg. tat gaa gec tat gag gac ctg atg aag aag 864 
Gin Thr Leu Val Ala Ser Tyr Glu Ala Tyr Glu Asp Leu Met Lys Lys 
275 280 285 

teg cag gag ggc agg gac ttc tac gca gat ctg gag age aag gtg get 912 
Ser Gin Glu Gly Arg Asp Phe Tyr Ala Asp Leu Glu Ser Lys Val Ala 
290 295 300 

get ctg ctg gag cgc scg cag tec acc tgc cag gcc cgc gag get gcc 960 
Ala Leu Leu Glu Arg Thr Gin Ser Thr Cys Gin Ala Arg Glu Ala Ala 
305 310 315 320 

cgc cag cag etc ctg gac agg gag ctg aag aag aag ccg ccg cca egg 1008 
Arg Gin Gin Leu Leu Asp Arg Glu Leu Lys Lys Lys Pro Pro Pro Arg 
325 330 335 

ccc aca gcc cca aag ccg ctg ctg ccc cgc agg gag gag agt gag gca 1056 
Pro Thr Ala Pro Lys Pro Leu Leu Pro Arg Arg Glu Glu Ser Glu Ala 
340 345 350 

gtg gaa gca gga gac ccc cct gag gag ctg cgc age etc ccc cct gac 1104 
Val Glu Ala Gly Asp Pro Pro Glu Glu Leu Arg Ser Leu Pro Pro Asp 
355 360 365 

atg gtg get ggc cca cga ctg cct gac acc ttc ctg gga agt gcc acc 1152 
Met Val Ala Gly Pro Arg Leu Pro Asp Thr Phe Leu Gly Ser Ala Thr 
370 375 380 

ccg etc cac ttt cct ccc age ccc ttc ccc age tec aca ggc cca gga 1200 
Pro Leu His Phe Pro Pro Ser Pro Phe Pro Ser Ser Thr Gly Pro Gly 
385 390 395 400 

ccc cac tat etc tea ggc ccc ttg ccc cct ggt acc tac teg ggc ccc 1248 
Pro His Tyr Leu Ser Gly Pro Leu Pro Pro Gly Thr Tyr Ser Gly Pro 
405 410 415 

acc cag ctg ata cag ccc agg gcc cca ggg ccc cat gca atg ccc gta 1296 
Thr Gin Leu He Gin Pro Arg Ala Pro Gly Pro His Ala Met Pro Val 
420 425 430 
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gca cct ggg cct gcc etc tac cca gec cct gca tac aca ccg gag ctg 1344 
Ala Pro Gly Pro Ala Leu Tyr Pro Ala Pro Ala Tyr Thr Pro Glu Leu 
435 440 445 

ggc ctt gtg ccc cga tec tec cca cag cat ggc gtg gtg age agt ccc 1392 
Gly Leu Val Pro Arg Ser Ser Pro Gin His Gly Val Val Ser Ser Pro 
450 455 460 

tat gtg ggg gta ggg ccg gcc cca cca gtt gca ggt etc ccc teg gcc 1440 
Tyr Val Gly Val Gly Pro Ala Pro Pro Val Ala Gly Leu Pro Ser Ala 
465 470 475 480 

cca cct cct caa ttc tea ggc ccc gag ttg gcc atg gcg gtt egg cca 1488 
Pro Pro Pro Gin Phe Ser Gly Pro Glu Leu Ala Met Ala Val Arg Pro 
485 490 495 

gcc ace ace aca gta gat age ate cag gcg ccc ate ccc age cac aca 1536 
Ala Thr Thr Thr Val Asp Ser lie Gin Ala Pro He Pro Ser His Thr 
500 505 510 

gcc cca egg cca aac ccc ace cct get cct ccc ccg ccc tgc ttc cct 1584 
Ala Pro Arg Pro Asn Pro Thr Pro Ala Pro Pro Pro Pro Cys Phe Pro 
515 520 525 

gtg ccc cca ccg cag cca ctg ccc acg cct tac ace tac cct gca ggg 1632 
Val Pro Pro Pro Gin Pro Leu Pro Thr Pro Tyr Thr Tyr Pro Ala Gly 
530 535 540 

get aag caa ccc ate cca gca cag cac cac ttc tct tct ggg ate ccc 1680 
Ala Lys Gin Pro He Pro Ala Gin His His Phe Ser Ser Gly lie Pro 
545 550 555 560 

gca ggt ttt cca gcc cca agg att ggg ccc cag ccc cag ccc cat cct 1728 
Ala Gly Phe Pro Ala Pro Arg He Gly Pro Gin Pro Gin Pro His Pro 
565 570 575 

cag ccc cat cct tea caa gcg ttt ggg cct cag ccc cca cag cag ccc 1776 
Gin Pro His Pro Ser Gin Ala Phe Gly Pro Gin Pro Pro Gin Gin Pro 
580 585 590 

ctt cca etc cag cat cca cat etc ttc cca ccc cag gcc cca gga etc 1824 
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Leu Pro Leu Gin His Pro His Leu Phe Pro Pro Gin Ala Pro Gly Leu 
595 600 605 

eta ccc cca caa tec ccc tac ccc tat gec cct cag cct ggg gtc ctg 1872 
Leu Pro Pro Gin Ser Pro Tyr Pro Tyr Ala Pro Gin Pro Gly Val Leu 
610 615 620 

ggg cag ccg cca ccc ccc eta cac acc cag etc tac cca ggt ccc get 1920 
Gly Gin Pro Pro Pro Pro Leu His Thr Gin Leu Tyr Pro Gly Pro Ala 
625 630 635 640 

caa gac cct ctg cca gec cac tea ggg get ctg cct ttc ccc age cct 1968 
Gin Asp Pro Leu Pro Ala His Ser Gly Ala Leu Pro Phe Pro Ser Pro 
645 650 655 

ggg ccc cct cag cct ccc cat ccc cca ctg gca tat ggt cct gec cct 2016 
Gly Pro Pro Gin Pro Pro His Pro Pro Leu Ala Tyr Gly Pro Ala Pro 
660 665 670 

tct acc aga ccc atg ggc ccc cag gca gec cct ctt acc att cga ggg 2064 
Ser Thr Arg Pro Met Gly Pro Gin Ala Ala Pro Leu Thr He Arg Gly 
675 680 685 

ccc teg tct get ggc cag tec acc cct agt ccc cac ctg gtg cct tea 2112 
Pro Ser Ser Ala Gly Gin Ser Thr Pro Ser Pro His Leu Val Pro Ser 
690 695 700 

cct gec cca tct cca ggg cct ggt ccg gta ccc cct cgc ccc cca gca 2160 
Pro Ala Pro Ser Pro Gly Pro Gly Pro Val Pro Pro Arg Pro Pro Ala 
705 710 715 720 

gca gaa cca ccc cct tgc ctg cgc cga ggc gec gca get gca gac ctg 2208 
Ala Glu Pro Pro Pro Cys Leu Arg Arg Gly Ala Ala Ala Ala Asp Leu 
725 730 735 

etc tec tec age ccg gag age cag cat ggc ggc act cag tct cct ggg 2256 
Leu Ser Ser Ser Pro Glu Ser Gin His Gly Gly Thr Gin Ser Pro Gly 
740 745 750 

ggt ggg cag ccc ctg ctg cag ccc acc aag gtg gat gca get gag ggt 2304 
Gly Gly Gin Pro Leu Leu Gin Pro Thr Lys Val Asp Ala Ala Glu Gly 
755 760 765 
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cgt egg ccg cag gec ctg egg ctg att gag egg gac ccc tat gag cat 2352 
Arg Arg Pro Gin Ala Leu Arg Leu He Glu Arg Asp Pro Tyr Glu His 
770 775 780 

cct gag agg ctg egg cag ttg cag cag gag ctg gag gec ttt egg ggt 2400 
Pro Glu Arg Leu Arg Gin Leu Gin Gin Glu Leu Glu Ala Phe Arg Gly 
785 790 795 800 

cag ctg ggg gat gtg gga get ctg gac act gtc tgg cga gag ctg caa 2448 
Gin Leu Gly Asp Val Gly Ala Leu Asp Thr Val Trp Arg Glu Leu Gin 
805 810 815 

gat gcg cag gaa cat gat gec cga ggc cgt tec ate gec att gec cgc 2496 
Asp Ala Gin Glu His Asp Ala Arg Gly Arg Ser He Ala He Ala Arg 
820 825 830 

tgc tac tea ctg aag aac egg cac cag gat gtc atg ccc tat gac agt 2544 
Cys Tyr Ser Leu Lys Asn Arg His Gin Asp Val Met Pro Tyr Asp Ser 
835 840 845 

aac cgt gtg gtg ctg cgc tea ggc aag gat gac tac ate aat gec age 2592 
Asn Arg Val Val Leu Arg Ser Gly Lys Asp Asp Tyr He Asn Ala Ser 
850 855 860 

tgc gtg gag ggg etc tec cca tac tgc ccc ccg eta gtg gca acc cag 2640 
Cys Val Glu Gly Leu Ser Pro Tyr Cys Pro Pro Leu Val Ala Thr Gin 
865 870 875 880 

gec cca ctg cct ggc aca get get gac ttc tgg etc atg gtc cat gag 2688 
Ala Pro Leu Pro Gly Thr Ala Ala Asp Phe Trp Leu Met Val His Glu 
885 890 895 

cag aaa gtg tea gtc att gtc atg ctg gtt tct gag get gag atg gag 2736 
Gin Lys Val Ser Val He Val Met Leu Val Ser Glu Ala Glu Met Glu 
900 905 910 

aag caa aaa gtg gca cgc tac ttc ccc acc gag agg ggc cag ccc atg 2784 
Lys Gin Lys Val Ala Arg Tyr Phe Pro Thr Glu Arg Gly Gin Pro Met 
915 920 925 

gtg cac ggt gee ctg age ctg gca ttg age age gtc cgc age acc gaa 2832 
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Val His Gly Ala Leu Ser Leu Ala Leu Ser Ser Val Arg Ser Thr Glu 
930 935 940 

acc cat gtg gag cgc gtg ctg age ctg cag ttc cga gac cag age etc 2880 
Thr His Val Glu Arg Val Leu Ser Leu Gin Phe Arg Asp Gin Ser Leu 
945 950 955 960 

aag cgc tct ctt gtg cac ctg cac ttc ccc act tgg cct gag tta ggc 2928 
Lys Arg Ser Leu Val His Leu His Phe Pro Thr Trp Pro Glu Leu Gly 
965 970 975 

ctg ccc gac age ccc age aac ttg ctg cgc ttc ate cag gag gtg cac 2976 
Leu Pro Asp Ser Pro Ser Asn Leu Leu Arg Phe He Gin Glu Val His 
980 985 990 

gca cat tac ctg cat cag egg ccg ctg cac acg ccc ate att gtg cac 3024 
Ala His Tyr Leu His Gin Arg Pro Leu His Thr Pro He He Val His 
995 1000 1005 

tgc age tct ggt gtg ggc cgc acg gga gee ttt gca ctg etc tat gca 3072 
Cys Ser Ser Gly Val Gly Arg Thr Gly Ala Phe Ala Leu Leu Tyr Ala 
1010 1015 1020 

get gtg cag gag gtg gag get ggg aac gga ate cct gag ctg cct cag 3120 
Ala Val Gin Glu Val Glu Ala Gly Asn Gly He Pro Glu Leu Pro Gin 
1025 1030 1035 1040 

ctg gtg egg cgc atg egg cag cag aga aag cac atg ctg cag gag aag 3168 
Leu Val Arg Arg Met Arg Gin Gin Arg Lys His Met Leu Gin Glu Lys 
1045 1050 1055 

ctg cac etc agg ttc tgc tat gag gca gtg gtg aga cac gtg gag cag 3216 
Leu His Leu Arg Phe Cys Tyr Glu Ala Val Val Arg His Val Glu Gin 
1060 1065 1070 

gtc ctg cag cgc cat ggt gtg cct cct cca tgc aaa ccc ttg gec agt 3264 
Val Leu Gin Arg His Gly Val Pro Pro Pro Cys Lys Pro Leu Ala Ser 
1075 1080 1085 

gca age ate age cag aag aac cac ctt cct cag gac tec cag gac ctg 3312 
Ala Ser He Ser Gin Lys Asn His Leu Pro Gin Asp Ser Gin Asp Leu 
1090 1095 1100 
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gtc etc ggt ggg gat gtg ccc ate age tec ate cag gee ace att gee 3360 
Val Leu Gly Gly Asp Val Pro He Ser Ser lie Gin Ala Thr He Ala 
1105 1110 1115 1120 

aag etc age att egg cct cct ggg ggg ttg gag tec ccg gtt gee age 3408 
Lys Leu Ser He Arg Pro Pro Gly Gly Leu Glu Ser Pro Val Ala Ser 
1125 1130 . 1135 

ttg cca ggc cct gca gag ccc cca ggc etc ccg cca gec age etc cca 3456 
Leu Pro Gly Pro Ala Glu Pro Pro Gly Leu Pro Pro Ala Ser Leu Pro 
1140 1145 1150 

gag tct acc cca ate cca tct tec tec cca ccc ccc ctt tec tec cca 3504 
Glu Ser Thr Pro He Pro Ser Ser Ser Pro Pro Pro Leu Ser Ser Pro 
1155 1160 1165 

eta cct gag get ccc cag cct aag gag gag ccg cca gtg cct gaa gec 3552 
Leu Pro Glu Ala Pro Gin Pro Lys Glu Glu Pro Pro Val Pro Glu Ala 
1170 1175 1180 

ccc age teg ggg ccc ccc tec tec tec ctg gaa ttg ctg gee tec ttg 3600 
Pro Ser Ser Gly Pro Pro Ser Ser Ser Leu Glu Leu Leu Ala Ser Leu 
1185 1190 1195 1200 

acc cca gag gec ttc tec ctg gac age tec ctg egg ggc aaa cag egg 3648 
Thr Pro Glu Ala Phe Ser Leu Asp Ser Ser Leu Arg Gly Lys Gin Arg 
1205 1210 1215 

atg age aag cat aac ttt ctg cag gee cat aac ggg caa ggg ctg egg 3696 
Met Ser Lys His Asn Phe Leu Gin Ala His Asn Gly Gin Gly Leu Arg 
1220 1225 1230 

gec acc egg ccc tct gac gac ccc etc age ctt ctg gat cca etc tgg 3744 
Ala Thr Arg Pro Ser Asp Asp Pro Leu Ser Leu Leu Asp Pro Leu Trp 
1235 1240 1245 

aca etc aac aag acc tgaacaggtt ttgcctacct ggtccttaca ctacatcatc 3799 
Thr Leu Asn Lys Thr 
1250 

atcatctcat gcccacctgc ccacacccag cagagcttct cagtgggcac agtctcttac 3859 
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tcccatttct gctgcctttg gccctgcctg gcccagcctg cacccctgtg gggtggaaat 3919 
gtactgcagg ctctgggtca ggttctgctc ctttatggga cccgacattt ttcagctctt 3979 
tgctattgaa ataataaacc accctgttct gtgaaaaaaa aaa 4022 
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<221> exon 

<222> (4274).. (4412) 

<220> 

<221> exon 

<222> (4505).. (4618) 

<220> 
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<220> 
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<220> 
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<220> 

<221> intron 
<222> (676).. (960) 
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<222> (1273).. (1347) 

<220> 
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<222> (1655).. (1740) 

<220> 

<221> intron 

<222> (3680).. (3773) 

<220> 

<221> intron 

<222> (3959).. (4084) 

<220> 
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<220> 

<221> intron 

<222> (4413).. (4504) 

<220> 

<2?I> intron 

<222> (4619).. (4696) 

<400> 5 

gtggagggtg gcacagaggg aggtggggtg tcttgagatg tgggtcttca gcaaatgctc 60 

tgtcgcttct gcag t gag gag aag gcc aag ctg etc egg gag atg atg 108 
Ser Glu Glu Lys Ala Lys Leu Leu Arg Glu Met Met 
1 5 10 

gcc aag att gag gac aag aat gag gtc ctg ga gtgagtgtgg gacttgggca 160 
Ala Lys lie Glu Asp Lys Asn Glu Val Leu Asp 
15 20 

gggaggcgga ggcaggcagc acttcccggg cctctggggg ccccagggct gectatgetg 220 

ggagaggaat gaaatgtcca ttccaaacag gtttcccaat gctgccttcc cgcccggggt 280 

ggtggggcta gtgtgtaagg caggagtcat gtcttgggag gaggaggtgc cttctgttcc 340 

actgtttcca gcagtgccct gggcatgttc tgtgagacca ggccagacct ggtagtaggg 400 

gtccgaggtc acaatttget etctgetgag acctcagatt gagtggtgag gcttgcccta 460 

gcggctcctt tgacatggtc agagttggat cagcacccag cacccacctg gccctgttgc 520 

tccccacag c cag ttc atg gat tea atg cag ttg gat ccc gag acg gtg 569 
Gin Phe Met Asp Ser Met Gin Leu Asp Pro Glu Thr Val 
25 30 35 

gac aac ctt gat gcc tac age cac ate cca ccc cag etc atg gag aag 617 
Asp Asn Leu Asp Ala Tyr Ser His He Pro Pro Gin Leu Met Glu Lys 
40 45 50 

tgc gcg get etc age gtc egg ccc gac act gtc agg aac ctt gta cag 665 
Cys Ala Ala Leu Ser Val Arg Pro Asp Thr Val Arg Asn Leu Val Gin 
55 60 65 
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tec atg caa g gtgagtaagg ggcagagcaa gcaggtggaa gggagtgtgg 715 
Ser Met Gin 
70 

aggtcatcta ctgtggcctc ctccgtgtcc ctggtcactg aggatggaga ctgcacccct 775 

ctaggccctg gcttgggcat ccacacccac tcctctgaat cagcatacct cttgcaccct 835 

gctcagtgtg cgctgggcct cacttaagcc ctgacctgag ggggcggttc tgtctcttgg 895 

gggaggggee catgggtgcc cggtcagcct gectcagggg ctgcctgtac aatccacaac 955 

cccag tg ctg tea ggt gtg ttc acg gat gtg gag get tec ctg aag gac 1004 
Val Leu Ser Gly Val Phe Thr Asp Val Glu Ala Ser Leu Lys Asp 
75 80 85 

ate aga gat ctg ttg gag gag gat gag ctg eta gag cag aag ttt cag 1052 
He Arg Asp Leu Leu Glu Glu Asp Glu Leu Leu Glu Gin Lys Phe Gin 
90 95 100 

gag gcg gtg ggc cag gca ggg gec ate tec ate acc tec aag get gag 1100 
Glu Ala Val Gly Gin Ala Gly Ala He Ser lie Thr Ser Lys Ala Glu 
105 110 115 

ctg gca gag gtg agg cga gaa tgg gec aag tac atg gaa gtc cat gag 1148 
Leu Ala Glu Val Arg Arg Glu Trp Ala Lys Tyr Met Glu Val His Glu 
120 125 130 

aag gee tec ttc acc aac agt gag ctg cac cgt gec atg aac ctg cac 1196 
Lys Ala Ser Phe Thr Asn Ser Glu Leu His Arg Ala Met Asn Leu His 
135 140 145 150 

gtc ggc aac ctg cgc ctg etc age ggg ccg ctt gac cag gtc egg get 1244 
Val Gly Asn Leu Arg Leu Leu Ser Gly Pro Leu Asp Gin Val Arg Ala 
155 160 165 

gee ctg ccc aca ccg gec etc tec cca g gtgagcccca ccagacccca 1292 
Ala Leu Pro Thr Pro Ala Leu Ser Pro 
170 175 

ttgggagact cgagctgggg gtttctctgg cctcaccgac cactgctgcc cacag ag 1349 
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Glu 

gac aag gcc gtg ctg caa aac eta aag cgc ate ctg get aag gtg cag 1397 
Asp Lys Ala Val Leu Gin Asn Leu Lys Arg lie Leu Ala Lys Val Gin 
180 185 190 

gag atg egg gac cag cgc gtg tec ctg gag cag cag ctg cgt gag ctt 1445 
Glu Met Arg Asp Gin Arg Val Ser Leu Glu Gin Gin Leu Arg Glu Leu 
195 200 205 

ate cag aaa gat gac ate act gcc teg ctg gtc ace aca gac cac tea 1493 
lie Gin Lys Asp Asp He Thr Ala Ser Leu Val Thr Thr Asp His Ser 
210 215 220 

gag atg aag aag ttg ttc gag gag cag ctg aaa aag tat gac cag ctg 1541 
Glu Met Lys Lys Leu Phe Glu Glu Gin Leu Lys Lys Tyr Asp Gin Leu 
225 230 235 240 

aag gtg tac ctg gag cag aac ctg gcc gcc cag gac cgt gtc etc tgt 1589 
Lys Val Tyr Leu Glu Gin Asn Leu Ala Ala Gin Asp Arg Val Leu Cys 
245 250 255 

gca ctg aca gag gcc aac gtg cag tac gca gcc gtg egg egg gta etc 1637 
Ala Leu Thr Glu Ala Asn Val Gin Tyr Ala Ala Val Arg Arg Val Leu 
260 265 270 

age gac ttg gac caa aa gtcagtgccc agtcctctgt cctttcccgg 1684 
Ser Asp Leu Asp Gin Lys 
275 

agccacctgg agcccagccc catggttcac ctggagctgg cccttctgcc caccag g 1741 

tgg aac tec acg ctg cag acc ctg gtg gcc teg tat gaa gcc tat gag 1789 
Trp Asn Ser Thr Leu Gin Thr Leu Val Ala Ser Tyr Glu Ala Tyr Glu 
280 285 290 



gac ctg atg aag aag teg cag gag ggc agg gac ttc tac gca gat ctg 1837 
Asp Leu Met Lys Lys Ser Gin Glu Gly Arg Asp Phe Tyr Ala Asp Leu 
295 300 305 310 



gag age aag gtg get get ctg ctg gag cgc acg cag tec acc tgc cag 1885 
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Glu Ser Lys Val Ala Ala Leu Leu Glu Arg Thr Gin Ser Thr Cys Gin 
315 320 325 

gcc cgc gag get gec cgc cag cag etc ctg gac agg gag ctg aag aag 1933 
Ala Arg Glu Ala Ala Arg Gin Gin Leu Leu Asp Arg Glu Leu Lys Lys 
330 335 340 

aag ccg ccg cca egg ccc aca gcc cca aag ccg ctg ctg ccc cgc agg 1981 
Lys Pro Pro Pro Arg Pro Thr Ala Pro Lys Pro Leu Leu Pro Arg Arg 
345 350 355 

gag gag agt gag gca gtg gaa gca gga gac ccc cct gag gag ctg cgc 2029 
Glu Glu Ser Glu Ala Val Glu Ala Gly Asp Pro Pro Glu Glu Leu Arg 
360 365 370 

age etc ccc cct gac atg gtg get ggc cca cga ctg cct gac ace ttc 2077 
Ser Leu Pro Pro Asp Met Val Ala Gly Pro Arg Leu Pro Asp Thr Phe 
375 380 385 390 

ctg gga agt gcc acc ccg etc cac ttt cct ccc age ccc ttc ccc age 2125 
Leu Gly Ser Ala Thr Pro Leu His Phe Pro Pro Ser Pro Phe Pro Ser 
395 400 405 

tec aca ggc cca gga ccc cac tat etc tea ggc ccc ttg ccc cct ggt 2173 
Ser Thr Gly Pro Gly Pro His Tyr Leu Ser Gly Pro Leu Pro Pro Gly 
410 415 420 

acc tac teg ggc ccc acc cag ctg ata cag ccc agg gcc cca ggg ccc 2221 
Thr Tyr Ser Gly Pro Thr Gin Leu He Gin Pro Arg Ala Pro Gly Pro 
425 430 435 

cat gca atg ccc gta gca cct ggg cct gcc etc tac cca gcc cct gca 2269 
His Ala Met Pro Val Ala Pro Gly Pro Ala Leu Tyr Pro Ala Pro Ala 
440 445 450 

tac aca ccg gag ctg ggc ctt gtg ccc cga tec tec cca cag cat ggc 2317 
Tyr Thr Pro Glu Leu Gly Leu Val Pro Arg Ser Ser Pro Gin His Gly 
455 460 465 470 

gtg gtg age agt ccc tat gtg ggg gta ggg ccg gcc cca cca gtt gca 2365 
Val Val Ser Ser Pro Tyr Val Gly Val Gly Pro Ala Pro Pro Val Ala 
475 480 485 
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ggt etc ccc teg gee cca cct cct caa ttc tea ggc ccc gag ttg gee 2413 
Gly Leu Pro Ser Ala Pro Pro Pro Gin Phe Ser Gly Pro Glu Leu Ala 
490 495 500 

atg gcg gtt egg cca gec ace ace aca gta gat age ate cag gcg ccc 2461 
Met Ala Val Arg Pro Ala Thr Thr Thr Val Asp Ser He Gin Ala Pro 
455 510 515 

ate ccc age cac aca gec cca egg cca aac ccc ace cct get cct ccc 2509 
lie Pro Ser His Thr Ala Pro Arg Pro Asn Pro Thr Pro Ala Pro Pro 
520 525 530 

ccg ccc tgc ttc cct gtg ccc cca ccg cag cca ctg ccc acg cct tac 2557 
Pro Pro Cys Phe Pro Val Pro Pro Pro Gin Pro Leu Pro Thr Pro Tyr 
535 540 545 550 

acc tac cct gca ggg get aag caa ccc ate cca gca cag cac cac ttc 2605 
Thr Tyr Pro Ala Gly Ala Lys Gin Pro He Pro Ala Gin His His Phe 
555 560 565 

tct tct ggg ate ccc gca ggt ttt cca gec cca agg att ggg ccc cag 2653 
Ser Ser Gly He Pro Ala Gly Phe Pro Ala Pro Arg He Gly Pro Gin 
570 575 580 

ccc cag ccc cat cct cag ccc cat cct tea caa gcg ttt ggg cct cag 2701 
Pro Gin Pro His Pro Gin Pro His Pro Ser Gin Ala Phe Gly Pro Gin 
585 590 595 

ccc cca cag cag ccc ctt cca etc cag cat cca cat etc ttc cca ccc 2749 
Pro Pro Gin Gin Pro Leu Pro Leu Gin His Pro His Leu Phe Pro Pro 
600 605 610 

cag gec cca gga etc eta ccc cca caa tec ccc tac ccc tat gec cct 2797 
Gin Ala Pro Gly Leu Leu Pro Pro Gin Ser Pro Tyr Pro Tyr Ala Pro 
615 620 625 630 

cag cct ggg gtc ctg ggg cag ccg cca ccc ccc eta cac acc cag etc 2845 
Gin Pro Gly Val Leu Gly Gin Pro Pro Pro Pro Leu His Thr Gin Leu 
635 640 645 

tac cca ggt ccc get caa gac cct ctg cca gee cac tea ggg get ctg 2893 
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Tyr Pro Gly Pro Ala Gin Asp Pro Leu Pro Ala His Ser Gly Ala Leu 
650 655 660 

cct ttc ccc age cct ggg ccc cct cag cct ccc cat ccc cca ctg gca 2941 
Pro Phe Pro Ser Pro Gly Pro Pro Gin Pro Pro His Pro Pro Leu Ala 
665 670 675 

tat ggt cct gec cct tct acc aga ccc atg ggc ccc cag gca gec cct 2989 
Tyr Gly Pro Ala Pro Ser Thr Arg Pro Met Gly Pro Gin Ala Ala Pro 
680 685 690 

ctt acc att cga ggg ccc teg tct get ggc cag tec acc cct agt ccc 3037 
Leu Thr He Arg Gly Pro Ser Ser Ala Gly Gin Ser Thr Pro Ser Pro 
695 700 705 710 

cac ctg gtg cct tea cct gec cca tct cca ggg cct ggt ccg gta ccc 3085 
His Leu Val Pro Ser Pro Ala Pro Ser Pro Gly Pro Gly Pro Val Pro 
715 720 725 

cct cgc ccc cca gca gca gaa cca ccc cct tgc ctg cgc cga ggc gec 3133 
Pro Arg Pro Pro Ala Ala Glu Pro Pro Pro Cys Leu Arg Arg Gly Ala 
730 735 740 

gca get gca gac ctg etc tec tec age ccg gag age cag cat ggc ggc 3181 
Ala Ala Ala Asp Leu Leu Ser Ser Ser Pro Glu Ser Gin His Gly Gly 
745 750 755 

act cag tct cct ggg ggt ggg cag ccc ctg ctg cag ccc acc aag gtg 3229 
Thr Gin Ser Pro Gly Gly Gly Gin Pro Leu Leu Gin Pro Thr Lys Val 
760 765 770 

gat gca get gag ggt cgt egg ccg cag gec ctg egg ctg att gag egg 3277 
Asp Ala Ala Glu Gly Arg Arg Pro Gin Ala Leu Arg Leu He Glu Arg 
775 780 785 790 

gac ccc tat gag cat cct gag agg ctg egg cag ttg cag cag gag ctg 3325 
Asp Pro Tyr Glu His Pro Glu Arg Leu Arg Gin Leu Gin Gin Glu Leu 
795 800 805 

gag gec ttt egg ggt cag ctg ggg gat gtg gga get ctg gac act gtc 3373 
Glu Ala Phe Arg Gly Gin Leu Gly Asp Val Gly Ala Leu Asp Thr Val 
810 815 820 
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tgg cga gag ctg caa gat gcg cag gaa cat gat gcc cga ggc cgt tec 3421 
Trp Arg Glu Leu Gin Asp Ala Gin Glu His Asp Ala Arg Gly Arg Ser 
825 830 835 

ate gcc att gcc cgc tgc tac tea ctg aag aac egg cac cag gat gtc 3469 
He Ala He Ala Arg Cys Tyr Ser Leu Lys Asn Arg His Gin Asp Val 
840 845 850 

atg ccc tat gac agt aac cgt gtg gtg ctg cgc tea ggc aag gat gac 3517 
Met Pro Tyr Asp Ser Asn Arg Val Val Leu Arg Ser Gly Lys Asp Asp 
855 860 865 870 

tac ate aat gcc age tgc gtg gag ggg etc tec cca tac tgc ccc ccg 3565 
Tyr He Asn Ala Ser Cys Val Glu Gly Leu Ser Pro Tyr Cys Pro Pro 
875 880 885 

eta gtg gca ace cag gcc cca ctg cct ggc aca get get gac ttc tgg 3613 
Leu Val Ala Thr Gin Ala Pro Leu Pro Gly Thr Ala Ala Asp Phe Trp 
890 895 900 

etc atg gtc cat gag cag aaa gtg tea gtc att gtc atg ctg gtt tct 3661 
Leu Met Val His Glu Gin Lys Val Ser Val He Val Met Leu Val Ser 
905 910 915 

gag get gag atg gag aag gtgagaagag gggtgggtgc ccccgaggca 3709 
Glu Ala Glu Met Glu Lys 
920 

gtgtggggtg gcagggcagg ggatcctgga aaaccaggtc tgtcttggct tatctgtccc 3769 

tcag caa aaa gtg gca cgc tac ttc ccc acc gag agg ggc cag ccc atg 3818 
Gin Lys Val Ala Arg Tyr Phe Pro Thr Glu Arg Gly Gin Pro Met 
925 930 935 

gtg cac ggt gcc ctg age ctg gca ttg age age gtc cgc age acc gaa 3866 
Val His Gly Ala Leu Ser Leu Ala Leu Ser Ser Val Arg Ser Thr Glu 
940 945 950 955 

acc cat gtg gag cgc gtg ctg age ctg cag ttc cga gac cag age etc 3914 
Thr His Val Glu Arg Val Leu Ser Leu Gin Phe Arg Asp Gin Ser Leu 
960 965 970 
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aag cgc tct ctt gtg cac ctg cac ttc ccc act tgg cct gag tt 3958 
Lys Arg Ser Leu Val His Leu His Phe Pro Thr Trp Pro Glu Leu 
975 980 985 

gtgagtccac tgctctggat ggtggttggg ggtctaagtg ctgtccagtc cttggtgctg 4018 

ggagggatga gagcctcagg tcaggcctgg ctcataggct cttcctggcc ccatcctgtc 4078 

ccacag a ggc ctg ccc gac age ccc age aac ttg ctg cgc ttc ate cag 4127 
Gly Leu Pro Asp Ser Pro Ser Asn Leu Leu Arg Phe He Gin 
990 995 1000 

gag gtg cac gca cat tac ctg cat cag egg ccg ctg cac acg ccc ate 4175 
Glu Val His Ala His Tyr Leu His Gin Arg Pro Leu His Thr Pro He 
1005 1010 1015 

att gtg cac tgc ag gtagagggtg ggcctgaggg tctctcctct atgggctctt 4229 
He Val His Cys Ser 
1020 

ggcctagcct cataccccgg cctcataacc ccttcttggc acag c tct ggt gtg 4283 

Ser Gly Val 



ggc cgc acg gga gee ttt gca ctg etc tat gca get gtg cag gag gtg 4331 
Gly Arg Thr Gly Ala Phe Ala Leu Leu Tyr Ala Ala Val Gin Glu Val 
1025 1030 1035 1040 

gag get ggg aac gga ate cct gag ctg cct cag ctg gtg egg cgc atg 4379 
Glu Ala Gly Asn Gly He Pro Glu Leu Pro Gin Leu Val Arg Arg Met 
1045 1050 1055 

egg cag cag aga aag cac atg ctg cag gag aag gtgatgatct gggcatatgg 4432 
Arg Gin Gin Arg Lys His Met Leu Gin Glu Lys 
1060 1065 

ggctgggatg ggccttctgt cccagggtga cgggcccctg cccagctgac ctggccaaat 4492 

gcacctgtgc ag ctg cac etc agg ttc tgc tat gag gca gtg gtg aga cac 4543 
Leu His Leu Arg Phe Cys Tyr Glu Ala Val Val Arg His 
1070 1075 1080 
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gtg gag cag gtc ctg cag cgc cat ggt gtg cct cct cca tgc aaa ccc 4591 
Val Glu Gin Val Leu Gin Arg His Gly Val Pro Pro Pro Cys Lys Pro 
1085 1090 1095 

ttg gcc agt gca age ate age cag aag gtgaggaagg ttccgtggaa 4638 
Leu Ala Ser Ala Ser He Ser Gin Lys 
1100 1105 

gctgctggga gagccacagc cttgggaatc cctctcctca ctcactctgt cttctcag 4696 

aac cac ctt cct cag gac tec cag gac ctg gtc etc ggt ggg gat gtg 4744 
Asn His Leu Pro Gin Asp Ser Gin Asp Leu Val Leu Gly Gly Asp Val 
1110 1115 1120 

ccc ate age tec ate cag gcc ace att gcc aag etc age att egg cct 4792 
Pro He Ser Ser He Gin Ala Thr lie Ala Lys Leu Ser He Arg Pro 
1125 1130 1135 

cct ggg ggg ttg gag tec ccg gtt gcc age ttg cca ggc cct gca gag 4840 
Pro Gly Gly Leu Glu Ser Pro Val Ala Ser Leu Pro Gly Pro Ala Glu 
1140 U45 1150 

ccc cca ggc etc ccg cca gcc age etc cca gag tct acc cca ate cca 4888 
Pro Pro Gly Leu Pro Pro Ala Ser Leu Pro Glu Ser Thr Pro He Pro 
1155 1160 1165 

tct tec tec cca ccc ccc ctt tec tec cca eta cct gag get ccc cag 4936 
Ser Ser Ser Pro Pro Pro Leu Ser Ser Pro Leu Pro Glu Ala Pro Gin 
1170 1175 1180 1185 

cct aag gag gag ccg cca gtg cct gaa gcc ccc age teg ggg ccc ccc 4984 
Pro Lys Glu Glu Pro Pro Val Pro Glu Ala Pro Ser Ser Gly Pro Pro 
1190 1195 1200 

tec tec tec ctg gaa ttg ctg gcc tec ttg acc cca gag gcc ttc tec 5032 
Ser Ser Ser Leu Glu Leu Leu Ala Ser Leu Thr Pro Glu Ala Phe Ser 
1205 1210 1215 

ctg gac age tec ctg egg ggc aaa cag egg atg age aag cat aac ttt 5080 
Leu Asp Ser Ser Leu Arg Gly Lys Gin Arg Met Ser Lys His Asn Phe 
1220 1225 1230 
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ctg cag gcc cat aac ggg caa ggg ctg egg gec acc egg cct tct gac 5128 
Leu Gin Ala His Asn Gly Gin Gly Leu Arg Ala Thr Arg Pro Ser Asp 
1235 1240 1245 

gac ccc etc age ctt ctg gat cca etc tgg aea etc aac aag acc 5173 
Asp Pro Leu Ser Leu Leu Asp Pro Leu Trp Thr Leu Asn Lys Thr 
1250 1255 1260 

tgaacaggtt ttgcctacct ggtccttaca ctacatcatc atcatctcat gcccacctgc 5233 
ccacacccag cagagcttct cagtgggcac agtctcttac tcccatttct getgectttg 5293 
gccctgcctg gcccagcctg cacecctgtg gggtggaaat gtactgeagg ctctgggtca 5353 
ggttctgctc ctttatggga cccgacattt ttcagctctt tgctattgaa ataataaacc 5413 
accctgttct gtgaaaaaaa aaa 5436 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene 
<400> 6 

ctacagccac atcccacccc a 21 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene 
<400> 7 

cctcactctc ctccctgcgg 20 
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<210> 8 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
1-248 containing exon 1. 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
1-248 containing exon 1. 



<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
468-730 containing exon 2. 

<400> 10 

ctttgacatg gtcagagttg gat 23 



<400> 8 

gtggagggtg gcacagaggg 



20 



<400> 9 

gtttggaatg gacatttcat tcct 



24 . 



<210> 11 
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<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
468-730 containing exon 2. 

<400> 11 

cacagtagat gacctccaca ct 22 



<210> 12 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
934-1311 containing exon 3. 

<400> 12 

ggctgcctgt acaatccaca ac 22 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
934-1311 containing exon 3. 

<400> 13 

cccagctcga gtctcccaat g 21 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> sense primer for amplification of HD-PTP gene position 
1323-1782 containing exon 4 and exon 5. 

<400> 14 

cctcaccgac cactgctgcc 20 



<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
1323-1782 containing exon 4 and exon 5. 

<400> 15 

cgggaaagga cagaggactg g 21 



<210> 16 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
1808-2293 containing exon 6 and part of exon 7. 

<400> 16 

gttcacctgg agctggccct t 21 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
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1808-2293 containing exon 6 and part of exon 7. 
<400> 17 

gtggagcggg gtggcacttc 20 

<210> 18 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
2252-2590 containing part of exon 7. 

<400> 18 

cgactgcctg acaccttcct g 21 

<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
2252-2590 containing part of exon 7. 

<400> 19 

tgagaattga ggaggtgggg c 21 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
2500-2888 containing part of exon 7. 

<400> 20 
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acagcatggc gtggtgagca g 



21 



<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
2500-2888 containing part of exon 7. 



<210> 22 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
2787-3217 containing part of exon 7. 

<400> 22 

agcaccactt ctcttctggg at 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
2787-3217 containing part of exon 7. 



<400> 21 

gcccaaacgc ttgtgaagga tg 



22 



<400> 23 

ggactggcca gcagacgagg 



20 
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<210> 24 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
3175-3599 containing part of exon 7. 

<400> 24 

agcccctctt accattcgag g 21 

<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
3175-3599 containing part of exon 7. 

<400> 25 

catcatgttc ctgcgcatct tg \ 22 

<210> 26 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
3553-3948 containing part of exon 7. 

<400> 26 

tctggacact gtctggcgag a 21 

<210> 27 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
3553-3948 containing part of exon 7. 

<400> 27 

caagacagac ctggttttcc ag 22 

<210> 28 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
3937-4179 containing exon 8. 

<400> 28 

aggtctgtct tggcttatct gt 22 

<210> 29 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
3937-4179 containing exon 8. 

<400> 29 

ccaaccacca tccagagcag t 21 

<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> sense primer for amplification of HD-PTP gene position 
4206-4440 containing exon 9. 

<400> 30 

tgctgggagg gatgagagcc 20 



<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
4206-4440 containing exon 9. 

<400> 31 

cggggtatga ggctaggcca 20 

<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
4400-4688 containing exon 10. 

<400> 32 

ggtctctcct ctatgggctc t 21 



<210> 33 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
4400-4688 containing exon 10. 
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<400> 33 

gtgcatttgg ccaggtcagc t 21 



<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
4626-4878 containing exon 11. 

<400> 34 

gctgggatgg gccttctgtc 20 



<210> 35 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
4626-4878 containing exon 11. 

<400> 35 

agagtgagtg aggagaggga tt 22 



<210> 36 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> sense primer for amplification of HD-PTP gene position 
4801-5214 containing part of exon 12. 

<4O0> 36 

cagccagaag gtgaggaagg tt 22 
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<210> 37 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense primer for amplification of HD-PTP gene position 
4801-5214 containing part of exon 12. 



<210> 38 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA for the multiclonimg site (Xhol Not I Xbal Kpnl BamHI) linker 



<210> 39 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA for the multiclonimg site (Xhol Nptl Xbal Kpnl BamHI) linker 



<400> 37 

tctggggtca aggaggccag c 



21 



<400> 38 

tcgagcggcc gctctagagg taccg 



25 



<400> 39 

gatccggtac ctctagagcg gccgc 



25 



<210> 40 
<211> 297 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> exon 
<222> (1). .(131) 

<220> 

<221> intron 
<222> (132).. (297) 

<400> 40 

tgcagcagct gcgggagtgg ccgggtggcc ggcgggtgcc acccgcc atg gag gcc 56 

Met Glu Ala 
1 

gtg ccc cgc atg ccc gtg ate tgg ctg gac ctg aag gag gcc ggt gac 104 
Val Pro Arg Met Pro Val He Trp Leu Asp Leu Lys Glu Ala Gly Asp 
5 10 15 

ttt cac ttc cag cca get gtg aag aag gtgagcttgc cttccatctt 151 
Phe His Phe Gin Pro Ala Val Lys Lys 

20 25 ■ 

cccccctatc cgccgcgtat ctccgtcgtc tgcaagcgcg tgacgccccc ctgcgcgccc 211 
atcacctcct caggcccggt cgcagggtcc ggtgaggcca ggaggggect tcgccggttt 271 
tcctcagcct gtcccacacc ccggcg 297 



<210> 41 
<211> 1024 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> exon 
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<222> (404).. (478) 
<220> 

<221> intron 
<222> (1)..(403) 

<220> 

<221> intron 
<222> (479).. (1024) 

<400> 41 

tcttgcctgc agttgctatc agcttaggtt atggtagtca ccccacaacg cagcaggccc 60 

aatcttctag ggaggcttga gttcgtgacc ctttctggaa tcccttatta ggaccccatt 120 

tcagtccgct gagttccttg gcttcctgag ctggcagact cctggacttt gtagagagac 180 

tgcagcgtta ggaggacctg ccagagtgtt ggtgcagggt caaggctctc gtcagcattt 240 

tggtgctgcc tgttcaggag gcgaagttcc tggtggtcca ggagacacgc ttatggttgt 300 

aggtctgcac ttaatcctga gtcctggttg gtgcttgccc aggactcaga gggcaaggcg 360 

ggggtcttct ctgccactgg cttatgttct tctctctctg tag ttt gtc ctg aag 415 

Phe Val Leu Lys 
1 

aat tat gga gag aac cca gaa gcc tac aat gaa gaa ctg aag aag ctg 463 
Asn Tyr Gly Glu Asn Pro Glu Ala Tyr Asn Glu Glu Leu Lys Lys Leu 
5 10 15 20 

gag ttg etc aga cag gtaggaggat agtattatct ttttatgeat gggtagacag 518 
Glu Leu Leu Arg Gin 
25 

gattggtttg atagggagat aaagaaactg cctaggctgg gcatggtggc tcaacgccta 578 

* 
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taatcccacc actttgggag gccgaggtgg gcagatcatt tgaggtcagg agtttgagac 638 
cagcctggcc aacatggtga aaccccatct ctactaaaaa tacaaaaatt aggcaggtgt 698 
ggtgtcatgt gcctgtagtt ccggctactc aggagtctga agcaggataa ttgcttcaac 758 
ccaggaggtg gaggttgcat tgagctgaga tcatgccact gcactccagc ctgggtgata 818 
gagcgagact ccatctcaaa aacaacaaaa aagaaaccac ctggcccttt ctagcttttg 878 
atgta^g aaagacagct ggatgtgtga ctcatgccta tgatcccacc actttgggag 938 
gccaaggcag gaggattggt tcctcctgga gttcaggccc aggagtttga gaccccctca 998 
acattgtgag gccctgtctc tataga 1024 
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and Rule 39.1{iv) 

2 - D Claims Nos.: 



because they relate to parts of the international application that do not comply with the prescribed requirements to such 
extent that no meaningful international search can be carried out, specifically: 



an 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box 1 1 Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. □ As all required additional search fees were timely paid by the applicant this international search 



claims. 



report covers all searchable 



2. □ As ail searchable claims could be searched without efTort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. □ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
I I No protest accompanied the payment of additional search fees. 
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